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THE SIGNALING SYSTEM OF THE 
BBOADWAY AND SEVENTH 
AVENUE BAILSOAD. 
It goes without saying that a rail- 
way that must handle a half million 
passengers daily on one of the most 
crowded thoroughfares of one of the 
largest cities in the world must have 
some system of communication by 
which delays may be avoided, assist- 
ance rendered in case of accident, 
and by which provision can be 
made, in case of fire or other hin- 
drance in the street, to resume and 
maintain traffic. There is no busier 
railroad than the Broadway and 
Seventh Avenue cable railroad, and 
while there is an occasional block, 
we venture to say that, although 
few roads do an equal amount of 
business, none of them operate with 
fewer delays. This, we think, is in 
a great measure due to the signaling 
system employed for communicat- 
ing with headquarters. 

The most frequent cause of delay 
is the breaking down on the tracks 
of heavy trucks and other vehicles, 
which cannot be readily removed 
and which require the assistance of 
the emergency wagon and its crew. 
Fire also frequently causes delays, 
but the railway company is often 
able by means of supports to run 
the hose at an elevation so that the 
cars may pass uninterruptedly. 
Occasionally the breaking down of 
a ear or the failure of a cable causes 
a delay. 

One of the more fruitful causes of 
accident and delay in the early his- 
tory of the cable road was the fray- 
ing of the cable, and the Stripping 
of a strand so as to form a large 
knot on the cable 
which the grips 
could not pass. '. 
In an accident of 
this kind the car 
was carried along 
with r e s i stless 
force, carrying 
everything before 
it, with no chance 
of being stopped 
until a sign al 
could be sent by 
some roundabout 
way to the power 
house to stop the 
cable. Pedestri- 
ans and all vehi- 
cles occupying the 
middle of the 
street were at the 
mercy of the run- 
away car. Noth 
ing could be done 
but to give it a 
free course until 
the cable was dis- 
connected or the 
engines stopped. 

Now this and 
every other im- 
aginable emergen- 
cy is provided 
against so as to 
reduce the inter- 
ruption to a mini- 
mum. 

The electric sig- 
naling system of 
the Broadway and 
Seventh Avenue 
Railroad is illus- 
trated in the an- 
nexed engravings, 
two of which show 
the indicators, 
y.ln.rTna and regis- 
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tering apparatus at the power sta- 
tion, one showing the street signal- 
ing box, and another a diagram on 
which the circuits can be readily 
traced. Every section of the road 
has at least two signaling wires. 
An additional wire extends from 
Houston Street to Fiftieth Street, 
on Broadway, and three wires ex- 
tend the length of Twenty-third 
Street and Lexington Avenue 
branch. 

In the engine rooms at the power 
station are placed indicators and 
alarms, and in the president's office 
is placed a recorder and time stamp, 
which makes a record of every call. 
The call boxes are placed in open- 
ings in the pavements, covered by 
heavy iron plates. They are insert- 
ed in the circuits and used in the 
same manner as in fire and district 
telegraphs, and they are each pro- 
vided with a revolving lever and 
contact points corresponding with 
the words on the indicator at the 
power station. The call box has 
the same words arranged in the 
same order, so that when the lever 
is turned the circuit is opened and 
closed, causing a movement of the 
index in the indicator correspond- 
ing with the movement of the lever 
in the signaling box. At the same 
time the alarm gongs are rung, a 
record is made in the president's 
office, and the time is stamped on 
the record ribbon. An alarm is 
also sounded within the hearing of 
the men having charge of the 
emergency wagon, so that the 
wagon may proceed immediately to 
the location of the trouble. The 
extras and tools, 
with a sufficient 
number of men 
to remove any or- 
d i n a r y obstruc- 
tion or to make 
such repairs as are 
usually needed on 
the road. There 
are four such wag- 
ons, each carrying 
a force of men suf- 
ficient to cope 
with almost any 
trouble. One of 
the wagons is lo- 
cated at the Hous- 
ton Street power 
house, another at 
Lexington A v e - 
nue and Twenty- 
third Street, the 
third at Ninety- 
ninth Street and 
Lexington Ave- 
nue, and the 
fourth at Fiftieth 
Street and Broad- 
way. 

Cards are furn- 
ished to the con- 
ductors, gripmen, 
and inspectors, 
giving the loca- 
tion of the boxes 
and other impor- 
tant items. Each 
box has an indi- 
vidual number. 
In case of an ac- 
cident the con- 
ductor, gripman, 
or inspector un- 
covers the signal 
box in the street 
and sends an ap- 
(Continued or 
page 6.) 
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THE WATEB TUBE BOILEB ON ITS TSIAL. 
There has recently been brought to a close a series of 
trials of the water tube boiler, which has attracted 
more attention than any event that has happened in 
the engineering world for many months past. We refer 
to the trials of the 35,000 horse power installation of 
Belleville boilers on the cruiser Powerful. 

These trials were remarkable, not because this was 
by any means the flrst use of water tube boilers at sea, 
but because it was the first attempt to use them on 
such an enormous scale. The public has long been 
familiar with this type as used on torpedo boats, and 
of late it has been winning its way into fuller recogni- 
tion on shore, where it is doing good work in the gene- 
ral industries, It was natural that it should meet with 
favor for marine, and especially naval work, where its 
light weight, compact form and capacity for sudden 
generation of power render it specially useful. In the 
earlier days of torpedo boat building it had the loco- 
motive type of boiler for its competitor ; but as the 
demand for combined lightness and power has grown, 
the locomotive boiler has practically disappeared from 
the contest and left the water tube type in possession 
of the field. The excellent results obtained by the 
French navy in fitting some of their smaller cruisers 
with this type have led the British Admiralty to 
equip their two largest cruisers, the Powerful and Ter- 
rible, entirely with the Belleville boiler. The decision 
was based upon the French experiences, and also upon 
a series of exhaustive trials in one of their own gun- 
boats. The decision evoked a storm of criticism from 
experts, naval and otherwise, and it was freely pre- 
dicted that the attempt would be a costly failure. The 
results of the recent trials, however, are reported to 
have been exceptionally favorable, the contract horse 
power, 35,000, being largely exceeded, and steam being 
maintained with ease and regularity. 

The Belleville boilers, forty-eight in all, are divided 
up into eight groups — four groups of eight boilers each 
and four others of four boilers each, each group in its 
own compartment. The four latter groups are ar- 
ranged side by side and fired athwartship. The other 
four groups are arranged for fore and aft firing. There 
are twelve stoking spaces, arranged with four boilers 
and six stokers to each space. It is found that if the 
men replenish the fires every four minutes by the clock, 
perfect uniformity of pressure can be maintained. 

It has frequently been urged that the results of 
official trials of foreign battleships are worth very little 
because they are of too short duration to really test 
the qualities of the machinery and boilers. It must be 
admitted that no such charge can be made in this case, 
the trial tests, indeed, being of an extraordinarily severe 
nature, such as have never been attempted in any 
other navy. They included two runs at 5,000 and 18,000 
horse power respectively, each of thirty hours' dura- 
tion, and a final run of eight hours, the first four hours 
at 25,000 horse power and the remaining two at 33,000 
horse power. 

In the first trial the average Indicated horse power 
was 5,008 and the coal consumption 3 '07 pounds per 
horse power per hour. Sixteen out of the forty-eight 
boilers were used. In the second thirty hour trial the 
indicated horse power was 18,433 and the coal con- 
sumption 1'83 pounds. The four hours' full power trial 
was carried out on November 37. The boiler pressure 
was 357 pounds ; the mean indicated horse power was 
35,886, the maximum being 36,497 ; and the speed of 
the vessel against a head sea and wind was 31 '8 knots, 
the distance being measured by landmarks. The 
coal consumption was not taken. It was estimated 
that in smooth water the speed would have been about 
33-75 knots. 

During both thirty hour runs the two furnaces of 
each boiler were fired alternately at intervals of four 
minutes. At the commencement of the full power run 
this wa.« reduced to three minutes. The fires were 
kept at a thickness of six inches, coal being put on 
only in sufficient quantities to fill up the holes and 
hollows. The draught plates were kept three-quar- 
ters open, the air supply being controlled by varying 
the speed of the fans. The Belleville system is run 
upon the "open" as against the "closed" system of 
forced draught, and the fans are used primarily for 
ventilation. The work of the ordinary closed stoke- 
hold fan is done in a Belleville boiler plant by air com- 
pressing engines, one of which is placed in each stoke- 
hold. 

It will thus be seen that the introduction of the 
water tuoe boiler has removed at a stroke all the dis- 
comforts attetidant upon the old forced draught. The 
maximum temperature in the stokehold never exceeded 
90 degrees ; in the engine rooms it was 75 degrees. It 
is claimed, and very justly, too, that this moderate 
temperature will be of inestimable value when the en- 
gine and boiler room staff is called upon to endure the 
long continued strain of a war cruise. 

Some idea of the saving of weight which is made by 
the use of this type of boiler as against the ordinary 
Scotch boiler may be gathered from the fact that the 
Powerful can carry a coal supply of over 3,00(J tons. On 
the other hand it must be borne in mind that the con- 
sumption of coal per horse power is higher for the 



water tube than for the common type of boiler. It is 
a common occurrence for a Scotch boiler to show a con- 
sumption of less than 1"5 pounds per horse power hour, 
and it was only the other day that, chancing to step 
aboard a tramp steamer and inquire as to her coal con- 
sumption, the engineer promptly responded by hand- 
ing us the cards of the voyage just ended, which showed 
a consumption of 1'4 pounds. So that in considering 
the merits of the Belleville boiler as regards saving of 
weight, we must remember that if the weight of boiler 
per horse power is less, the weight of coal per horse 
power is greater. 

Warships, however, are not run for economy. The 
value of this type of boiler lies in its power to generate 
high pressure steam rapidly and in great volume for a 
considerable length of time in response to an emergency 
call, such as will continually be made in active service. 
The trials just concluded prove that all these condi- 
tions can be fulfilled with an installation of the unpre- 
cedented capacity (for water tube boilers) of 35,000 horse 
power. 



A BETBOSFECT OF THE YEAB 1896. 

It will be pardonable to take a rapid glance at the 
international affairs of the past year, before entering 
into a detailed recapitulation of the scientific achieve- 
ments which have marked its progress; and, as a jour- 
nal devoted to the arts of peace, we note with deep 
satisfaction that whereas the opening of the year was 
marked by a widespread international distrust and 
jealousy, and the gathering of ominous war clouds, its 
close finds the political sky growing clear, a more rea- 
sonable temper of tolerance and forbearance manifest- 
ing itself, and, with the exception of three widely sep- 
arated corners of the earth, a prevailing and apparent- 
ly long to be continued peace established. With the 
Venezuelan scare replaced by the prospect of a perma- 
nent peace tribunal; with England, France and Russia 
united in the effort to bring about reforms in the East; 
with the Boer government promising concessions to the 
foreign element in the Transvaal: with a satisfactory 
treaty concluded between Italy and Abyssinia and the 
hostages returned — the prospects of peace are certainly 
brighter now than they were in the opening days of 
the year which has just drawn to a close. The three 
existing wars are attendant on the struggle of Spain 
to hold what she has in Cuba and the Philippines, and 
of England to reconquer the Soudan. 

It is encouraging to note that in the industrial world 
there is evidence of a marked revival of trade, which 
has been felt in every quarter of the globe, and in this 
respect is as widespread as the gradual depression 
which commenced in 1891. We were the last nation to 
feel the decline, and we have been among the last to 
show signs of recovery. With the opening of the year, 
however, we may congratulate ourselves that trade is 
thoroughly convalescent, and there is every reason to 
look for a prosperity which will be permanent, because 
it is more gradual in its return, and comes in a natural 
course. One of the most notable events of the year has 
been the astonishing development of Japan, whose 
victory over her traditional enemy seems to have awoke 
in her a spirit of aggressive ambition, which is showing 
itself in her evident determination to take her place as 
one of the leading nations of the world. 

It was hoped when the Chinese statesman and am- 
bassador, U Hung Chang, made his tour through the 
western w<wld at the time of the coronation of the Czar of 
Russia, that his return to China would be marked by a 
similar activity in the ancient empire. There is little 
doubt but what Li Hung Chang himself was earnestly in 
favor of introducing modern improvements and indus- 
tries. The tidings, however, that soon after his ar- 
rival he had been again degraded shows that the con- 
servative party is yet all powerful. The awakening of 
China seems to be indefinitely postponed. 

The most notable event in the field of engineering was 
the opening of the river Danube to navigation. This 
event formed part of the millennial festivities In Hun- 
gary, and as such took rank with the great exposition at 
Buda-Pesth. The undertaking was intrusted to Hun- 
gary by the treaty of Berlin, 1878, and work was com- 
menced in 1890 and completed on the last day of 1895. 
The blasting operations covered a distance of sixty 
miles, and involved, the removal of 1,635,000 cubic yards 
of material, 915,600 of which were excavated under 
water. Nine thousand workmen were continuously 
employed and the total cost was |10,000,000. Previous 
to the opening of the Iron Gates five feet was the limit 
of draught for river steamers for a large part of the 
year. The canal now affords an unobstructed outlet 
from Vienna to the sea for boats drawing ten feet of 
water. The Nicaraguan Canal Company states in its 
annual report to the Secretary of the Interior that no 
work has been done since August, 1893. Its rival, the 
Panama Canal, Is almost equally inert, a small force 
being employed merely to fulfill charter obligations. 
It Is with pleasure we turn to the Chicago Drainage 
Canal, which Is being pushed with commendable 
energy. Apart from ;ts magnitude, this work is re- 
markable for the magnificent excavating machinery 
which it has called into existence and the novel methods 
of handling material which are employed. The pre- 
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llminary operations connected with the great Simplon 
Tunnel through the Alps are under way, and the fact 
that this monumental work is being undertaken con- 
jointly by the Italian and Swiss governments is a 
pledge of its vigorous prosecution. In this country we 
have seen the completion of the great dry dock at Port 
Orchard, 675 feet long, and a similar structure at the 
Brooklyn Navy Yard, with a length of 670 feet, is 
within measurable distance of completion. Work has 
been carried on without interruption on the Croton 
River Dam, and this massive structure is, therefore, 
nearer completion by one more out of the total thirteen 
years that will have been consumed in its erection. 
Work has been commenced during the year on the 
new East River Suspension Bridge, New York. This 
structure will rank as the second longest railroad span 
in the world, the clear length between towers being 
1,600 feet. It will carry six lines of railroad track, two 
roadways, and two footwalks, and will in every way, 
except that of beauty, eclipse the existing New York 
and Brooklyn Bridge. Mention should be made of the 
completion of the great Cascade Locks on the Columbia 
River, Oregon, whereby a vast area of the interior of 
the State is opened up to river navigation, of the pro- 
gress of the great lock at the new Imperial Harbor of 
Bremerhaven, and of the extensive works at Barry 
Docks, England. 

In the wide field of transportation, the most notable 
undertaking is of course the great Siberian Railway. 
Work has been pushed so vigorously that the line will 
soon reach Irkutsk, an event which will mark the com- 
pletion of the entire western, and a large part of the 
transcontinental, line. At the present rate of con- 
struction, the line can be completed in 1898. Consid- 
erable activity is being shown in railroad building in 
Southeastern Africa, and the Congo Railroad is about 
half completed. In the United States, 1,803 miles only 
were built last year, a small figure in comparison with 
those of previous years ; but it must be borne in mind 
that a vast amount of work has been done in the im- 
provement of roadbed and rolling stock. The past 
year has not been marked by any such spectacular 
railroad runs as distinguished its predecessor ; but 
there has been a tendency to accelerate the running 
speed of the average train. This has been rendered 
possible by the improved condition of the track and 
the ever increasing weight and power of the engines. 
The favorite type of locomotive for fast passenger 
traffic, if we may judge from the recent examples, has 
cylinders 19 to 30 inches diameter by 24 to 36 inches 
stroke ; 180 to 200 pounds of steam ; drivers, G}4 to 7 
feet in diameter, and about 3,000 square feet of heating 
surface. 

Electric traction has continued to make steady pro- 
gress during the year. Its ultimate application to the 
trunk railroads has been brought a step nearer by the 
excellent results obtained during the year on the 
Nantasket branch of the New Haven road, which have 
been so good that the company has determined to lay 
a third rail on other branches of its system. Of the 
attempt to apply electric traction to the main lines by 
the builders of the Heilmann locomotive, it can only 
be said that if it proves to be successful, it will be in 
flat contradiction to the commonly accepted princi- 
ples of the conversion of energy. The company claims 
to have been so encouraged by results that they are build- 
ing larger and much more powerful machines. The suc- 
cessful operation of the Lenox Avenue underground 
trolley lines in New York City during the snows of last 
winter, and the determination of the company to put 
in the same system on forty miles of their horse car 
lines brings the day a little nearer when overhead 
wires will be abolished from our streets. The year 
has seen the opening of the Buda-Pesth electric under- 
ground road in Europe, and in this country the Boston 
Electrical Subway has progressed favorably. The 
deep underground electric railways of London have 
proved so successful that several new schemes are in 
progress and proposed. The Snaefell Mountain Rail- 
way In the Isle of Man has scored a brilliant success 
for electric traction, in sharp contrast to its unfortu- 
nate contemporary across the channel in North Wales, 
the Mount Snowdon steam rack railway. Much inter- 
est attaches to the line opened this year at Lugano, 
Switzerland, where the three-phase system receives its 
first application to traction. The cars carry a double 
trolley and the rails are utilized as one conductor. 
Limits of space prevent a detailed reference to the 
ever increasing applications of electric power,' chief 
among which is the transmission from Niagara to 
Buffalo. Suffice it to say that the year has seen its 
further extension in the shape of electric locomotives 
for mining and general yard work, its extended ap- 
plication to elevators, motor carriages, the manipula- 
tion of warship appliances, artillery, to various house- 
hold uses and a multitude of other purposes. 

Compressed air, notwithstanding the loss of power 
inseparable from its compression and expansion, has 
come to the front this year, especially in this country, 
where the Hardie and Hoadley patents for railway mo- 
tors have been extensively tested on the streets of New 
York City. Both of these attempt to overcome the 
loss by a system of heating the air previous to its ad- 



mission to the cylinders. The Hardie motor has given 
such satisfaction that it is shortly to be applied ex- 
perimentally to the elevated railroads in this city. 
Compressed air has also undergone a successful test on 
the United States monitor Terror, where it is applied 
to the manipulation of the turrets. 

The motor car, or horseless carriage, has attracted 
more attention this year than any other device in the 
field of mechanical engineering, always of course ex- 
cepting the bicycle. Our columns have kept the public 
well informed, both by cuts and descriptive matter, of 
the progress of the industry. The record of the year 
proves that the motor car has come to stay, and gives 
cause to believe that it will enjoy a popularity second 
only to that of the bicycle Itself, and a commercial 
utility far greater. The greatest performance of the 
year was that of the winning machine in the Paris- 
Marseilles race, which covered 1073 miles at an average 
speed of over 15 miles per hour. In this country we have 
had the Cosmopolitan race on Decoration Day and the 
track race at the Providence State Fair. The way has 
been opened for the new industry in England by the 
repeal of the antiquated laws restricting the use of 
motors on common roads. In the inaugural parade (so 
called, it was really a race) the winning car made a 
speed of over 30 miles per hour for the whole journey 
from London to Brighton. At present the oil motors 
are in almost undisputed possession of the field ; but 
there is every reason to expect that when the steam 
engineers have had time to develop a suitable form of 
engine and boiler, this supremacy will be disputed. 

The bicycle still continues to enjoy an enormous 
popularity. It has undergone little or no organic 
change this year in its construction ; the diamond 
frame, chain-driven machine continuing to be the prac- 
tically universal type. There is a tendency to raise 
the gear from 66 J^ to 74 or even 80. The tendency 
to study the comfort of the rider is seen in the great 
attention which has been paid to the production of a 
comfortable saddle, built on so-called "hygienic" prin- 
ciples. The single tube tire appears to be displacing 
the double tube ; and the weight of the average ma- 
chine remains at about 23 pounds. 

The close of the year 1896 sees no abatement in the 
craze for naval shipbuilding which has taken posses- 
sion of the nations. England, France and Russia con- 
tinue to make enormous expenditures on their fleets, 
and Germany, on a smaller scale, is maintaining her 
activity of the last few years. Speaking generally of 
the designs, there is a tendency to sacrifice armor to 
armament and speed. This is very noticeable in the 
latest battleships of the English navy, known as the new 
Renown class, which, with a displacement of nearly 
13,000 tons, will have only eight inches of armor on the 
sides, six inches on the bulkheads and ten Inches on 
the turrets. On the other hand, they will carry nearly 
2,000 tons of coal and steam about nineteen knots. 
It will thus be seen that the dividing line between 
battleship and armored cruiser is gradually disap- 
pearing. One of the most sensational events of the 
year was the speed attained by the torpedo boat de- 
stroyers Desperate, of the British navy, and Forban, of 
the French navy, both of which exceeded thirty-one 
knots an hour. The naval progress of the United 
States during the past year has been altogether unpre- 
cedented. The most nota,ble fact is the completion of 
that powerful trio of battleships, the Indiana, Massa- 
chusetts and Oregon, which are universally conceded to 
be the most powerful fighting machines afloat. Each 
of them considerably exceeded the contract speed at its 
trial, the Oregon touching seventeen knots an hour. 
The Brooklyn was nearly two knots ahead of its trial 
speed of twenty knots, and this vessel also enjoys the 
distinction of being the most effective ship of her class 
afloat. The monitors Monadnock and Terror, the ram 
Katahdin, and the torpedo boat Ericsson have also 
been accepted. In- naval strength, the United States 
have now moved up to sixth place, and they will even- 
tually be ahead of Germany on the list, if the present 
activity continues. 

We have so recently illustrated the recent develop- 
ments of shot and armor that it is sufficient to say that 
the year closes with the Harveyized reforged nickel steel 
plate and the compressed fluid steel solid shot of Ameri- 
can manufacture still in the lead. 

In the merchant marine it is gratifying to record that 
the American liner St. Paul has captured the record 
from Southampton to New York, her time on two suc- 
cessive trips being 6 days 2 hours and 24 minutes, 
and 6 days and 31 minutes, her speed on the latter trip 
being 21 '08 knots per hour. This result from a ship 
which was designed for only 20 knots is a distinct tribute 
to the skill of the shipbuilders. Mention must be made 
in this connection of the placing of orders by the Japa- 
nese government with Messrs. Cramps and with the 
Union Iron Works for two fast cruisers. It is the first 
event of its kind, and full of promise for the future. 
Speaking generally, th«re has been a tendency the past 
year to build cargo eteamers of unprecedented size, 
huge carrying capacitjr and moderate speed, the Penn- 
sylvania, the next lan^est ship to the Great Eastern, 
and rivaling her in sise, being a case in point. The 
German yards have two vessels in hand for the Atlan- 



tic mail service which are to surpass the Lucania, the 
Frederick the Great being 20 leet longer on the water- 
line and several hundred tons greater displacement. 
The world is watching curiously for the trial trip of the 
Bazin roller ship. 

The geographical world has welcomed home this year 
from Arctic exploration Dr. Nansen, who failed to 
drift across the North Pole, but penetrated to latitude 
86 degrees 14 minutes, which is 2 degrees and 50 minutes 
further north than ever before attained. The Jackson- 
Harmsworth expedition has mapped out an extensive 
area of Franz Josef Land, and Lieutenant Peary has 
returned safely from his annual Arctic trip. The voy- 
age of Mr. Borchgrevink to Antarctic regions and his 
earnest representations are likely to result in one or 
more well equipped expeditions. 

Archaeology has reaped a rich harvest as the result of 
the year's explorations. M. De Morgan's discoveries at 
Dashur in Egypt, the excavations of Dr. Richardson 
in Corinth and Herr Dorpfeld at Athens, the finding 
of Trajan's Ship of State in Lake Nemi, and lastly the 
splendid results of American investigation in Babylonia 
are only some of the operations of a particularly suc- 
cessful year. 

The field of aeronautics is poorer by the loss of 
Lilienthal, who died a martyr's death, victim of his de- 
votion to science. The most remarkable performances 
of the year have been those of Prof. Langley's aero- 
drome, which, carrying its own fuel and water, has 
soared and returned to earth, and also flown 1,500 
yards in a horizontal direction, without losing its 
equilibrium or receiving any damage. The feat of 
human flight has been successfully accomplished for 
varying distances by inventors who have followed in 
the steps of Lilienthal, who was the first to accomplish 
it successfully. Experiments in kite flying have been 
industriously prosecuted at the Blue Hills Observatory, 
Boston, and this quondam pastime is likely to be turned 
to good meteorological account. 

By far the most dramatic event in the world of 
science occurred when the year was yet but a few days 
old. On January 4, at the celebration of the semi-cen- 
tennial of the founding of the Berlin Physical Society, 
Prof. Roentgen announced his discovery of what are 
now universally known as the X rays. A certain form 
of vacuum tube was shown to be capable of giving out 
rays which could penetrate opaque substances, and 
the public Incredulity was quickly dissipated when 
X ray photographs began to fill the columns of the 
illustrated press. Following close upon the announce- 
ment came the fluoroscope, which enabled the effect of 
the rays to be seen directly by the eye. If no other 
event than this one had to be chronicled, the year just 
closed would stand out as one of the most famous in 
the history of Science. 
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Tbe Pyro-inetol Developer, 

BY JEX BASDWBLL. 

Some weeks ago I had a call to do a little street pho- 
tography. The day was very far from being suitable 
for snap shot work, but it had to be done then or not 
at all. It Ihad been raining, so that the atmosphere 
was clear, but there was very little light. The lens I 
used will work at f/i, but in order to get better dis- 
tance I used the stop//8. It was with some fear that 
I entered my dark room to develop the plates, but I 
had the satisfaction of having them turn out all right. 
I attribute my success to a modified pyro or pyro-metol 
developer which I have employed for some time past 
with general satisfaction. Those who have a little 
time to spare, and who are fond of trying a new thing 
once in awhile, will possibly flnd these few notes of 
interest. In the following formula No. 1 is for use 
when it is desired to produce a strong negative ; No. 2 
is a milder form of the same ; No. 3 is the usual alkali 

solution : 

No. 1. 

Water Sonnces 

Metol ISgrains 

Sulphite of Bodjum (crygt.) 360 ** 

Pyro ,., 22 " 

Bromide of potaflsium... : 4 " 

Citricacid , 24 " 

No. 2. 

Water 8 ounces 

Metol :. 18 srainB 

Sulphite of sodium (cryst.). 360 " 

Pyro 22 " 

No. 3. 

Water 8 oances 

Carbonate of potassium 1 " 

For use, take one part of No. 1 (or No. 2 according 
to the kind of negative desired) to one part of No. 3, 
and add one part of water. 

I find that the above quantity of sulphite gives a 
slight tint which produces an excellent printing nega- 
tive, but if you desire a gray negative you can get it by 
increasing the quantity of sulphite. I think those who 
try it will like it. I have had better results with this 
formula, both under skylight and landscape, than 
with any developer I have ever used. You can modify 
the printing qualities of your negative to almost any 
extent by increa9{ng or decreasing the quantity of 
sulphite. — Wilson'a*i>hotographic Magazine. 
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THE 8I0NALIN0 SYSTEM OF THE BBOASWAT AND 
SEVENTH AVENTTE SAILBOAD. 
(Continued from first page) 
propriate signal which will stop the cable or send 
out the wagon, as the case may be. If the cable is to 
be stopped, the index points to stop on the dial ; the 
gong sounds the alarm, and there is for the moment 
great activity in the engine room, where the men rush 
for the throttle 
valves and shut 
the steam from 
the ponderous en- 
gines, or discon- 
nect the cable 
drums by operat- 
ing the clutches. 
If there is an ob- 
struction on the 
track, like a bro- 
ken down truck, 
for example, the 
wagon is signaled 
for and the men 
jack up the truck, 
attach a false 
wheel (which they 
carry and which 
is like a sleigh 
runner) and re- 
move the truck 
from the track. 
When the track is 
again clear a sig- 
nal is sent which 
indicates that the 
engines are to be 

started. Telephone connections are provided, so that 
conversation may be carried on between the power 
station and any point on the road. 



quartz, which is deposited in a crystalline state on the 
cooling of the solution. This process is still in opera- 
tion in the State, and there is nothing improbable in 
this theory when the unnumbered centuries occupied 
in these geological changes are considered. But how 
did the gold get there ? This is a question that has 
puzzled scientists exceedingly and has been the subject 
of much profound investigation. A large proportion 
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ELECTRICAL CONITECTIONS OF SIGNALING SYSTEM, BBOADWAT AND SEVENTH AVENUE RAILROAD 

of the gold found in the quartz veins of the Mother 
Lode is in an exceedingly fine state of division and in 
intimate association with sulphur and pyrites. A good 
deal of it is, however, free and disseminated through 
the rock, from which it can be separated by pulverizing 
and carefully washing the resulting powder with water, 
leaving the gold behind. 
This fine gold might have been carried into the 



Tbe mother Lode. 

BT EN09 BEOWN. 

The term "Mother Lode" is a designation of the 
early miners of a vast mineral deposit of gold bearing 
quartz veins of a definite character occupying a cen- 
tral position in the great auriferous slate belt iden- 
tified by Prof. Whitney, and extends in a northwest and 
southeast direction through the foot hills paralleling 
the Sierra Nevada Mountains which form the eastern 
boundary of the State of California. It begins in 
Mariposa County and runs northerly through Tuo- 
lumne, Calaveras, Amador, Eldorado and Placer Coun- 
ties. North of Placer County it becomes less well de- 
fined, but appears in portions of Nevada, Butte, Sierra 
and Plumas Counties. In these ten counties most of 
the gold produced in California has been extracted. 
The Mother Lode proper, however, includes a region 
about one hundred miles in length from north to south, 
with a width ranging from five to fifty miles, with an 
average altitude of 2,000 feet, and constitutes the larg- 
est, richest and most remarkable metalliferous deposit 
of precious metals known in the 
world. 

In this district is found a large 
number of gold bearing quartz 
veins irregularly distributed and 
interrupted by sterile and un- 
productive areas which usually 
occur in a belt of black slate with 
either slate, diabase, serpentine 
and occasionally granite as wall 
rock. In these veins is generally 
found a peculiar green vein mat- 
ter which has been considered as 
characteristic of this auriferous 
belt and has received the name 
of mariposite, from the fact of 
its being found so abundantly in 
Mariposa County. 

The veins of this region are 
also considered more reliable 
from the fact that they have 
proved, in some cases, to be rich 
at a depth of 2,000 feet, and con- 
sequently permanent producers. 
The largest and most impor- 
tant gold mines in California 
are located in this belt, the 
Church, Plymouth, Eureka, 
Keystone, Morgan, Utiea, Raw- 
hide, Josephine, Saulsby, Idaho, 
Empire, Kennedy, Princeton, 
Sheepranch, Providence and 
others with their record of mil- 
lions. From observations of geologists it would appear 
that the origin of this vast reservoir of mineral wealth 
in all probability was that, at the time of the upheaval 
of the Sierra Nevadas, and the consequent disruption 
and tilting of the adjacent rocks, a series of fissures 
were formed which were subsequently filled with quartz 
and other mineral matter by alkaline water at a high 
temperature. Alkaline solutions at a high temperature 
and under great pressure will dissolve large amounts of 





ViUtT. Z STOP SICHAL 



THE BECOBD STBIF. 

quartz mechanically at the time the fissures alluded 
to were filled with the quartz they now contain, 
but theory wou'd not account for the large masses 
or pockets which are often encountered and whose for- 
mation has been explained by some scientists as due to 
electric currents which we know exist in the earth's 
crust, bringing the small particles of gold together 
from surrounding rocks. It is also probable that the 
element called tellurium has had much to do with the 




backed by capital and intelligence to make it the rich- 
est gold producing territory in the world. The lode 
has produced in the past hundreds of millions of dollars 
and the future is bright for it. In every portion of the 
lode can be found groups of prospectors searching dili- 
gently for indications, and results are sure to follow. 
Railroads are being projected to pierce the region of 
the Mother Lode and to make it accessible without 

laborious effort. 
The owners of the 
Mariposa grant 
have announced 
their intention to 
develop that rich 
section and to re- 
open the mines 
which heretofore 
have produced 
such quantities of 
rich ore. All is 
activity on the 
Mother Lode, and 
the people of Cali- 
fornia view with 
much complacen- 
cy efforts which 
they fondly expect 
will bring to them 
again the flourish- 
ing days of old. 

1-* 

Tiny Iilttle 
Brains. 
Dr. William A. 
Hammond, the 
celebrated neuro- 
logist, says the ganglia, which run like little threads of 
silk throughout the body, are tiny little brains, largely 
made up of the same kind of gray matter that composes 
the thinking part of the brain. While the sensitive 
ganglia send their little tendrils into every portion of 
the body, there is an especially large amount of them 
about the heart, and, really, according to Dr. Ham- 
mond, the human heart actually thinks on account of 
it. When we are frightened, the heart almost stops 
beating. 

How could it do it, unless it really thought ? It 
would be impossible. 

The heart brains are the little gray ganglia, and 
they recognize the emotions of joy or pain or fright by 
sending quick throbs and thrills through the heart, 
which Dr. Hammond calls a secondary brain. It is 
well known that the ancients believed different organs 
of the body to be possessed of mental attributes, and 
this idea has been handed down to us in such expres- 
sions as a '' brave heart," a " noble heart," a " splenetic 
nature," and the like. 

Crossgrained people are said to have their spleens 
out of order, and the ancients located anger, resent- 
ment and impatience in the spleen. 
An immense amount of gray matter or tissue runs 
back of the stomach, and a heavy 
blow there will kill as quickly 
as if the brain itself had been 
struck. 

Wherever the ganglia congre- 
gate is a vital spot, and instead 
of thinking solely with the gray 
matter that is within our skulls, 
we think in every important or- 
gan and throughout every pro- 
minent function within our bo- 
dies. So says Dr. Hammond, 
and science, adds the New York 
Tribune, seems to agree with him. 
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deposition of gold in the veins of quartz. Tellurium is 
a volatile element which sublimes at a low temperature 
and carries the gold with it. In all probability it has had 
much to do with the depositing of gold in these mines. 
The hope of California as a gold producing section 
lies in the development of the Mothec- .Lode. From 
only a few mines within a limited territorial range it is 
producing $10,000,000 annually. Its area is mostly 
maiden ground which only waits the effort of labor 



The St. Elmo's Fire. 

In the June number of the An- 
nalen des Hydrographie there is 
an interesting discussion by H. 
Haltermann, of the occurrence of 
St. Elmo's fire at sea, based upon 
observations in the log books re- 
ceived at the Deutsche Seewarte. 
The tables contain full details as 
to position, conditions of weath- 
er, etc. During more than 77,000 
days of observation the phenome- 
non was observed 164 times, 87 
times in north and 77 times in 
south latitude. Its occurrence 
differs very considerably in differ- 
ent parts of the ocean — e.g., in 
the ten degree square lying be- 
tween the equator and 10 deg. N. lat. and between 
20 deg. and 30 deg. W. long., St. Elmo's fire was 
observed about three times per 1,000 days, while 
in the two squares lying between 50 deg. and 60 deg. 
S. lat. and 60 deg. and 80 deg. W. long, it occurred six 
times per 1,000 days. The more frequent occurrence at 
sea than on land is attributed to the fact that the accu- 
mulating electricity is more easily conducted by the nu- 
merous objects projecting into the air over the land. 
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TSE LATEST IHFBOVEHENTS IN 
ELECTRIC ELEVATOBS. 

The adaptation of electricity 
to the working of elevators in 
buildings has been watched with 
great interest, and the fact that 
electric elevators are now achiev- 
ing a marked degree of success, 
and coming largely into use, is 
looked upon with great favor by 
the public. The large illustra- 
tion on this page shows a high 

grade electric passenger elevator for fireproof build- 
ings, the only combustible material used in it being 
the floor of the car. The motor is anchored to a 
brick foundation in the basement, and takes up but 
little space. This class of machine is built by the 
Elektron Manufacturing Company in sizes ranging 
from 5 horse power to 20 horse power, for speeds 
ranging from 40 feet per minute to 300 feet per minute 
and for capacities from 3,000 pounds to 5,000 pounds. 
In the small illustration is shown a machine for speeds 
ranging from 10 feet per minute to 100 feet per minute 
and capaeitie.s from 10 pounds to 500 pounds, while 
still smaller and larger machines are made. 

These elevator machines are of the "worm gear" 
class 
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THE AUTOMATIC SAFETY CAB STOP. 



any cause, the centrifugal governor operates a clutch 
which stops the movement of the rope. As the car con- 
tinues to descend, the safety drum is caused to revolve, 
applying a gradually increasing vise grip to the steel 
guide rails pn either side and bringing the car to a gradual 
stop. The machine also has a complete line of safety 
devices, as shown in the illustration of the switch and 
brake mechanism, where may be seen the attachment 
of the two switch knives directly to the operating sheave. 
This sheave is loose on the drum shaft and is rotated 
by the wire rope from the car at the will of the operator. 
The inner hub of the sheave carries a cam which moves 
the bell crank lever, rais- 
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ing and lowering the 
by perfecting the design and workmanship of lever of the brake, and 
which high eflBciency and smooth running have been the instant the switch 
secured, the efficiency of the passenger gears being 
proved to be over 75 per cent. The drum, gearing, 
motor and switch are all mounted on one heavy cast 
iron bed plate. The gear is of gun metal, with 
teeth accurately hobbed from the solid, and the 
worm and worm shaft are made from one steel forg- 
ing accurately turned in the lathe. Both gear and 
worm run in an oiltight case or housing, which also 
contains the bearings. The electric motor is coupled 
direct to the worm shaft by a heavy insulated coupling, 
which also serves as a brake wheel. The motors are 
constructed especially for elevator work, having great 
starting power, high efficiency and durability. They 
are heavily insulated from all other parts of the ma- 
chine, thus obviating all danger of a shock to the ope- 
rator in the car. 

The plant illustrated is what is known as a "six 
cable job," there being two wire cables from the wind- 
ing machine to the car ; two from the car to the car 
counterweight and two from the machine to the ma- 
chine counterweight. By this means it is possible to 
" overbalance the car," and it is found that the best 
practice is to overbalance equal to the average load. 
The sheaves over which the cables run at the head of 
hoistway are of cast iron, with steel shafts running in 
babbitted self-oiling bearings. These bearings are sup- 
ported by heavy steel beams, which are in turn sup- 
ported on the walls of the building. The guides for 
the car and counterweight are of planed tee iron, with 
fish plates at the joints, making a perfectly smooth and 
.straight track for the car. The frame of the car is com- 
posed wholly of steel channel beams. The cables and 
safety devices are all attached to this frame, relieving 
the car of all strain. The car itself sets upon the two 
bottom beams of the frame and is strongly braced to 
the side beams. The car, as will be seen, is of highly 
ornamental iron work, and is usually provided with 
electric light chandelier and with electric annunciator 
connected to call buttons at each landing. 

As shown in the illustration, the control of the car is 
by hand wheel, but where preferred on moderate speed 
elevators the straight hand rope is used. The starting, 
stopping and reversing is accomplished with the greatest 
ease and smoothness. The switch, which is shown 
mounted on the operating sheave at one end of the 
drum, is very substantial, and, being mounted on a 
large radius, moves very rapidly as compared with the 
movement of the operator's hand ; it also breaks 
contact with a pronounced snap. Troubles with the 
burning of switch contacts have in this apparatus been 
entirely avoided. The automatic rheostat is shown at- 
tached to the wall back of the machine and insures a 
smooth start and prevents blowing fuses, no matter how 
suddenly the operator may 
throw in the switch. 

In the construction of the 
pass-enger elevator, the ques- 
tit'n of safety has justly re- 
ceived the first consideration. 
What may be styled the "car 
safeties " are shown in the 
large illustration, and also in 
detail at the bottom of car. 
An endless rope passes over 
the governor wheel, which is 
located on the overhead 
beams, around an idler wheel 
at the bottom of the hoistway 
and several times aroutid the 
safety drum on the car. This 
rope is, by a spring pressure, 
caused to move normally with 
the car. In case of the break- 
age of the lifting ropes, or in 
case of excessive speed due to 




knives break contact 
with the clips the brake 
is applied. 

One of the most im- 
portant "safeties" is 
what is called the slack 
cable safety, also shown 
in the same view. A bar 
is located just below the 
drum and so close to it 
that there is barely room 
for the cables to run be- 
tween when the}' are 
taut. If for any reason 
the cables should be- 
come slack, the bar is 
tipped downward, trip- 
ping a catch and allow- 
ing the coil spring to 
slide forward a clutch on 
the drum shaft into con- 
nection with the operat- 
ing sheave. A slight ad- 
ditional rotation of 
drum will carry the 
sheave sufficiently to 
open switch and apply 
brake and stop the 
machine. 

The automatic ter- 
minal stop consists of a 
screw threaded exten- 
sion of the drum shaft 
outside of the operating 
sheave and of a frame 
or yoke connected with 
the operating sheave 
which surrounds the 
same. On this screw are 
two stationary nuts and 

one traveling nut so adjusted that when the car reaches 
either terminal the nuts will engage, and the operating 
sheave will be caused to rotate with the drum, when a 
slight rotation is all that is necessary to open the switch, 
apply the brake and bring the apparatus to a stop. 
The elevators are manufactured by the Elektron Manu- 
facturing Company, of Springfield, Mass , with branch 
offices at New York City, Boston, and Rochester, N. Y. 
This company were among the first to adapt elec- 
tricity to elevators, and they make direct elevators for 
both freight and passenger service, ranging in speed 
from 10 feet per minute to 300 feet per minute, and in 
capacities from ten pounds to ten tons. 
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Science Notes, 
Mr. Igi, of the College of Science, says the Japan 
Weekly Mail, of Yokohama, is assured from data that 
he collected during a recent tour of investigation in the 
Sanriku district, that the seismic wave of June was due 
to a submarine volcanic explosion. He places the cen- 
ter of the disturbance about 200 leagues east off the 
coast of Yoshihama, Kisen district, corresponding to 39° 
lat. N., 149° long. E. He thinks that the phenomenon 
was similar to the Krakatoa disaster, save that instead 
of the volcano being on land, as in the East Indian 
catastrophe, in this instance it was far beneath the sur- 
face of the sea. He says that the temperature of the 
sea in the neighborhood has been raised 3° above that 
prevailing in ordinary years. 

The number of students in German universities last 
summer is reported, says Science, to have been 29,803 ; 
in 1895 it was 28,709, so that the numerical increase for 
the present year is 993, or 3'5 per cent. The distribu- 
tion of the students among the various universities was 
as follows : 4,649 in Berlin, 3,777 in Munich, 2,876 in 
Leipzig, 1,863 in Bonn, 1,425 in Breslau, 1,415 in Halle, 
1,379 in Freiburg, 1,339 in Wurzburg, 1,172 in Tubin- 
gen, 1,164 in Heidelberg, 1,138 in Erlangen, 1,007 in GOt- 
tingen, 965 in Marburg, 948 in Greifswald, 938 in Strass- 
burg, 761 in Jena, 708 in Kiel, 700 in KOnigsberg, 630 in 
Giessen, 500 in Rostock, and 420 in Mtlnster. The 
number of students at Vienna was 2,228, but only 1,370 
of these were regular students. 

M. Moissan has recently carried on certain new ex- 
periments relating to the preparation of the diamond. 
He says: "A new combustion was made of diamonds 
prepared in part by means of small cylinders filled 
with charcoal of sugar, and partly by means of metallic 
blocks of iron and copper. These two procedures fur- 
nished the purest diamonds. They sank in methylene 
iodide, scratched rubies with ease, and contained no 
black diamonds. The weight of the diamonds was 5'7 
mgrm. ; when burnt, they left a trace of ash, the 
weight of which could not be appreciated with the bal- 
ance. We collected 20 '5 mm. of carbonic acid. Theory 
requires for 5 '7 mgrm. 20 "9 mm. This substance 
responds to the fundamental property of carbon, yield- 
ing for 1 grm. of substance 3 '666 grm. of carbonic acid.'' 
Lieut. De Gerlache, the leader of the projected Bel- 
gian Antarctic expedition, says that it will start from 
Antwerp about July 15 next. The steamer Belgica will 
carry a three years' supply of provisions, and will pro- 
bably be absent about two years. During the first year 
the expedition will go to the east of Graham Land in 
George IV Sea, and then winter in Australia. The 
second year they will probably go in the direction of 
Victoria Land. " We intend," the lieutenant says, 
"more especially to devote ourselves to geological and 
zoological research, taking for this purpose specimens 
from the various sea depths and the submarine deposits. 
We shall also estimate the sea temperature at different 
depths, and, in short, make researches similar to those 
by the Challenger and other Antarctic expeditions." 

The ordinary pictures and diagrams of icebergs — 
even those that occur in standard text books — are im- 
possible and absurd, according to Mr. Goode. He says, 
in a letter to Science : " When we stop to think that an 
iceberg is merely a floating piece of ice, free to move in 
the mobile liquid water, we shall see at a glance that, to 
be in stable equilibrium, the shortest dimension must be 
vertical. A berg as large as shown in some of these 
amusing cuts could not be kept in position by a whole 
fleet of great ships with grappling hooks and cables. 
It is true that in some cases the artist has fitted blocks 
of stone into the ice near the bottom. But this has 
been done, very probably, to show the ice as an agent 
in transportation, and not in any case has he put bal- 
last enough there to hold the berg down." The writer 
gives a list of some standard works that contain these 
false and misleading pictures. 

The republic of Venezuela has granted a concession 
to the National Association of American Manufactur- 
ers, whereby the latter, on behalf of the manufacturers 
of this country, are authorized to erect in the cities of 
Caracas, Valencia, Maracaibo, and Ciudad Bolivar, 
buildings or museums for the permanent exposition of 
all goods from American manufacturers. The purpose 
of these expositions is to give the Venezuelans an 
opportunity of formally inspecting and comparing our 
goods with those of the old world. Consul Plumacher, 
United States consul at MaraLaibo, says that England, 
France, and Germany overrun South America with 
commercial traveling agents, mostly energetic young 
men, well versed in the Spanish language and customs 
of South American people, but that a commercial 
traveler for an American house is seldom seen in the 
country. The American association very properly 
argued that permanent expositions are far cheaper 
than employing traveling agents, and it is expected 
that the arrangement which has just been consummated 
will be of great benefit to manufacturers of this coun- 
try. In order to facilitate these expositions, the Vene- 
zuelan government has agreed that all goods from this 
country for either of said expositions shall be admitted 
free through the custom houses, the regular duties 
upon importations to be paid only upon the sale of the 
goods imported. 



AIT IHFBOVEI) PIPE WBENCE. 
The simple, strong, self -adjustable tool shown in the 
illustration forms the subject of a design patent re- 
cently issued to W. T. Johnston, and manufactured by 
W. T. Johnston & Company, of No. 32 Cortlandt Stseet, 
New York City. It is a strictly 
high-grade tool, made of the best 
drop forged steel. There are 
only three pieces or parts in the 
tool, all strong and well propor- 
tioned, and the facility with 
which, from the special forma- 
tion of the jaws, it may be made 
to engage and firmly grasp any 
size of pipe within its capacity 
is apparent at a glance. There 
are two sizes of teeth in the fixed 
jaw, the coarser outer and the 
finer inner teeth of which also 
aid in enlarging the usefulness 
of the tool. The wrench is made 
in various sizes, and size No. 16 
takes from one-quarter inch pipe 
to one and a quarter inch pipe, a 
wide range of duty for a tool so 
readily applied. 



Neglected Druss. 

On the analysis of 27,000 pre- 
scriptions recently made by Prof. 
Patch, President of the Ameri- 
can Pharmaceutical Association, 
it was shown that the pharma- 
copoeia was sadly neglected by 
physicians. Only seventeen 
vegetable drugs were prescribed, 
and more than 100 drugs of veg- 
etable origin neglected. Ten 
metals were honored, but more 
than ten were left out in the 
cold. In the study of 217,000 
prescriptions from nineteen drug 
stores distributed in Chicago, 
Philadelphia, Bayonne, New 
York, Boston, Washington, Baltimore, Denver, San 
Francisco, New Orleans, Cincinnati, and St. Louis, 
11 '25 percent were proprietary articles, not including 
many elixirs, pills, tablets, fluid extracts, etc. which 
were of specified manufacture. 



TEE JOHNSTON FIFE 
WBENCH. 



A NOVEL NATTTICAL BEGISTEBING APFABAT1TS. 

For registering the course of a vessel on a globe or 
map, and also indicating its course, the apparatus 
shown herewith has been devised and patented by 
Pedro Samohod, of Lima, Peru (Nazarenus 145). 
Tubes with outwardly projecting branches extend 




with a spring-held disk in a semicircular sleeve, the 
spring drawing the piston forward against the action 
of the water flowing through the apparatus, and the 
piston and the indicator hand, accordingly, assuming 
different positions according to the speed of the 
vessel. Where the main forward or inlet tube en- 
ters the casing is journaled a small turbine wheel 
which, by means of bevel gears, drives a shaft which 
extends up through the pipe and operates a transmis- 
sion gear connected to a ball adapted to rotate about a 
horizontal axis, and which supports a globe, other balls 
in sockets at the sides holding the globe steady. 

By this means the globe is rotated as the vessel ad- 
vances, and the course is indicated by a pencil or marker 
attached to the under side of the speed dial, but for 
other than a straight course the globe must be corre- 
spondingly rotated about a vertical axis, which is ef- 
fected by balls engaging its sides and secured to ver- 
tical shafts adapted to be turned through a cord and 
pulley connection with a hand wheel, a portion of this 
mechanism being also connected with an adjustable 
pointer adjacent to the ship's compass. As an attend- 
ant turns the hand wheel, so that the pointer will re- 
main in registry with the needle of the compass, the 
globe is also turned about its vertical axis, and a cor- 
rect record is thus made of the voyage. To clean the 
casing and tubes at the bottom of the vessel, end valves 
in the tubes are closed and the casing is connected to a 
pump by which its contents are discharged. The posi- 
tion of the globe in relation to the marker is adjusted 
at the beginning of each voyage, and the record on the 
globe is always in view. 



SAUOHOD'S NAUTICAL BEGISTEBING APFABATTJS. 

toward the bow and stem, at the bottom of the vessel, 
and in the main rear tube slides a rod carrying a 
small piston, which does not engage the walls of the 
tube. The two tubes are connected with a central cas- 
ing from which a pipe runs upward in the vessel, and 
a cord attached to the inner end of the rod carrying 
the piston extends over pulleys and up through this 
pipe to a connection with the hand of a speed indicator 
on a dial. The cord passes through and is conneoted 



Speeding a I^ocomotlve. 

At sixty miles an hour the resistance of a train is four 
times as great as it is at thirty miles — that is, the fuel 
must be four times as great in the one case as it is in 
the other. But at sixty miles an hour this fuel must be 
exerted for a given distance in half the time that it is 
at thirty miles, so that the amount of power exerted 
and steam generated in a given period of time must be 
eight times as great at the faster speed. This means, 
says a contemporary, that the capacity of the boiler, 
cylinders, and the other parts must be greater with a 
corresponding addition to the weight of the machine. 
Obviously, therefore, if the weight per wheel, on ac- 
count of the limit of weight that the rails will carry, 
is limited, we soon reach a point when the driving 
wheels and other parts cannot be further enlarged, 
and then we reach the maximum of speed. The nice 
adjustment necessary of the various parts of these 
immense engines may be indicated by some figures as 
to the work performed by these parts when the loco- 
motive is working at high speed. Take a passenger 
engine on any of the big railroads. At sixty miles 
an hour a driving wheel five and one-half feet in 
diameter revolves five times every second; now, the 
reciprocating parts of each cylinder, including one 
piston rod, crosshead and connecting rod, weighing 
about 650 pounds, must move back and forth a dis 
tance equal to the stroke, usually two feet, every time 
the wheel revolves, or in a fifth of a second. It starts 
from a state of rest at the end of each stroke of the 
piston, and must acquire a velocity of thirty-two feet 
per second in one-twentieth of a second, and must be 
brought to a state of rest in the same period of time. 
A piston eighteen inches in diameter has an area of 543^ 
square inches. Steam of 150 pounds pressure per square 
inch would, therefore, exert a force on the piston equal 
to 38,175 pounds. This force is applied alternately on 
each side of the piston ten times in a second. — Boston 
Journal of Commerce. 



Recent Archseologlcal Netrs. 

Recent excavations made by the trustees of the 
British Museum in Cyprus give an acquaintance with 
what |Was the site of Curium, which was built on the 
summit of a rocky elevation "some 300 feet above the 
sea, and was almost inaccessible on three sides." The 
special feature has been the discovery of a necropolis 
dating from what is called the Mycenean period. In 
the Mycenean tombs were found primitive races of the 
pre-Phenician time. But other and more valuable 
objects have been discovered, as a sard scarab bearing 
the name of Khonsu — which would make its date some- 
where between the years 660 and 527 B. C. ; also, there 
was a Phenician cylinder, the date of which cannot be 
earlier than 600 B. C. The choicest object was a stea- 
tite scaraboid of masterly execution. Finger rings, ear- 
rings, bronze bracelets, plated with gold, a necklace of 
delicate workmanship, have also come to light. Some 
of the vases are believed to be of Grecian make. 

An explorer recently found in Egypt a bronze bowl 
and a series of iron tools of forms quite unlike any known 
in Egypt, and they are thought to belong to an Assy- 
rian armorer about 670 B. C. These tools, comprising 
three saws made for pulling, not pushing, one rasp, one 
file, several chisels and ferrules, a scoop-edged drill, two 
center bits, and others, are of the greatest value in the 
history of tools, as showing several forms of an earlier 
date than was thought possible. They are.probably of 
Assyrian origin. 
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Patent and Trade Mark Decisions. 

V. Lidgen (Commissioner's Decision), 



77 



Recent 

Richardson 

O. G., 153. 
Abandonment. — Where a part of an application was 
separated from the remauider and an application was 
made for such part and applied for more than two 
years after the separation of the two, but while the first 
application was still pending, it is held that there was 
no abandonment. 
Ex parte Flomerfelt (Commissioner's Decision), 76 O. G., 

3,007. 
Effect of Extensive Sales on Patentability. — Where 
the patentability of a device is not clear, extensive sales 
may resolve the doubt of patentability in favor of an 
application, but it is an unsafe criterion and must be 
carefully applied. 
Cook V. Stover (Commissioner's Decision), 76 O. G., 

3,007. 
Disclaimer in Interference Proceedings. — Where a 
party to an interference proceeding desires to disclaim, 
he must enter the disclaimer in his specification. 
Ex parte Bryant (Commissioner's Decision), 77 O. G., 

451. 
Reissue to Broaden Claims. — Where an applicant 
acquiesces in the limited construction put on his inven- 
tion and at no time during the prosecution of his origi- 
nal application intimated that the invention resided in 
the broad device sought to be claimed in the reissue ap- 
plication, it is clear that the failure to make the claim 
in the original patent did not arise through inadvert- 
ence, accident or mistake, and the reissue must be re- 
fused. 



Phelps V. Hardy v. Gotman & Stern (Commissioner's 
Decision), 77 O. G., 531. 

Amending a Divisional Application. — In a divisional 
application the addition of mere details, such as braces 
for frame, is not objectionable, especially when such 
details were shown in figures of the original that were 
not shown in the divisional application. 

Who Shall First Take Testimony in an Interference 
Case. — Where a party divided an application and filed 
a divisional application on a part thereof later, and in 
the meantime an interfering application was filed, the 
party who filed the divisional application is entitled to 
carry his date back to the time when he filed his origi- 
nal application, thus making the other party take his 
testimony first. 

Constructive Reduction to Practice. — The filing of a 
complete allowable application was regarded as a con- 
structive reduction to practice, but neither an executed 
application merely nor a complete application is so con- 
sidered. 

Loewer v. Ross (Commissioner's Decision), 76 O. G., 
1,711. 

Actual Reduction to Practice. — A device which 
showed every feature of an invention in controversy 
and was adapted to perform the work for which it was 
intended and actually did such work, although it was 
not commercially perfected and did not work as effi- 
ciently as later devices, is held to have been a reduction 
to practice. 

Reissue After Intervening Rights Arise. — If it ap- 
peared that other parties were using the subject mat- 
ter not claimed in a patent, a reissue to recover such 
matter cannot thereafter be obtained. 
Sievert v. Shuman (Commissioner's Decision), 76 O. G. , 
1,715. 

Binding Effect of a Preliminary Statement. — A pre- 
liminary statement made in an interference proceed- 
ing binds the party only in proceedings in which the 
same parties are involved. 

Motion to Dissolve an Interference. — A motion to dis- 
solve an interference can only be made after the de- 
claration of interference and not while such declara- 
tion is being considered. 

Ex parte Weaver (Commissioner's Decision), 76 O. G., 
1,715. 
Reissue to Cure a Mistake of the Patent Office.— 
Where an application is filed for a reissue to cure a mis- 
take of the Patent Office, a full re-examination of the 
case may be made, as it would not be proper to reissue 
a patent when it is known that a statutory bar exists. 

Jenkins v. Burke (Commissioner's Decision), 77 O. G., 
973. 

Impertinent Testimony in Interference Case. — Testi- 
mony relating to the character of the parties is not evi- 
dence regarding the priority of invention and it should 
therefore be stricken from the record. 

Recalling Witness. — There is no rule against recall- 
ing a witness in a case, although it is a circumstance 
that may touch his credibility. 

j; G. Brill Company v. Wilson (U. S. C. C, Pa.), 75 
Fed., 1,002. 
Street Railway Summer Cars. — The Brill patent No. 
315,898, consisting mainly in the use of metal instead of 
wooden panels for the ends or sides in car seats has 
been declared void for lack of invention. 
Union Switch and Signal Company v. Pennsylvania 
Railway Company (U. S. C. C, Pa.), 75 Fed., 
1,004. 
Preliminary Injunction. — Preliminary tnjunctiou 



should not be granted where the patents in suit have 
not been judicially considered and involve complicated 
apparatus about which experts differ radically both in 
matters of opinion and matters of fact, and where the 
question of infringement depends largely upon the con- 
struction to be given to the claims in view of the prior 
art. 

Thomson- Houston Electric Company v. Kelsey Elec- 
tric Railway Specialty Company (U. S. C. C. A., 
3d), 75 Fed., 1,005. 

Contributory Infringement. — An injunction against 
one who, by his advertisements and course of business, 
shows a willingness to co-operate with an infringer who 
may present himself, by making and selling to him a 
device or element of a patented combination to be used 
in connection with other parts obtained from a differ- 
ent source. 

Electric Railway Trolleys. — The Vandepoele patent, 
No. 495,443, for an improvement in traveling contacts 
for electric railways, to furnish to the user of the inven- 
tion a trolley stand, which is one of the elements of the 
combination to replace the original stand which has 
become broken or otherwise useless, does not consti- 
tute an infringement of the patent. 

Infringement. — One who purchases the apparatus 
covered by the Vandepoele patent, No. 495,443, has a 
right, immediately thereafter, to discard the element 
known as the trolley stand, and purchase from another 
a different stand which he thinks is better suited to 
his purpose. 
Cassidy v. Hunt (U. S. C. C, Cal.), 75 Fed., 1,013. 

Fruit Drying Apparatus. — The Cassidy patent. No. 
173,608, has been held valid. 

Damages for Infringement in Actions at Law. — In 
actions at law the plaintiff can recover only for the 
damages he has sustained, and not defendant's profits. 
If the royalty is shown to have been established, it is 
usually taken as the measure of damages, but in the 
absence of an established royalty what would be a rea- 
sonable royalty must be determined, and in determin- 
ing this it is proper to consider the utility and advantage 
of the invention over the prior art, and the profits 
made by the defendants may be considered in arriv- 
ing at a just conolusion. 

Clarke v. Pellengill v. Crancer (Commissioner's Deci- 
sion), 77 0. G., 1,371. 

Petition for Rehearing. — A petition presented to the 
commissioner asking that the examiner of interference 
be directed to reconsider his decision relating to priority, 
because such decision is a travesty on equity practice, 
a gross injustice, in direct contradiction of the evidence, 
and in excess of the powers of the examiner, is wholly 
unjustifiable, specially when the record discloses that 
the examiner acted with deliberation and apparent 
fairness. 



Tbe Heavens for January. 

BT WILLIAH B. BROOKS, H.A., F.R.A.S. 
THE SUN. 

On January 1 the sun's right ascension is 18 h. 50 m. 
33 s. ; and its declination south of the celestial equator 
is 33 deg. 56 m. 45 s. 

On the last day of the month' its right ascension 
is 30 h. 58 m. 38 s. ; and its declination south 17 deg. 
9 m. 43 s. So, as will be seen, the sun is well started on 
its northward journey, being six degrees farther north 
than on December 31. 

MERCURY. 

Mercury is evening star during the early portion of 
the month, but its extreme southern declination rend- 
ers it a somewhat difficult object to pick up with the 
naked eye. The most favorable time to see this shy little 
world, always so closely embraced by the great central 
orb, is on January 6. It will be on that date at its 
greatest elongation eastward from the sun, viz., 19 deg. 
9 m. From thence Mercury sweeps rapidly toward the 
sun, with which it is in inferior conjunction on the 
morning of January 33, at 10 o'clock, when it changes 
to morning star. 

Mercury is in conjunction with the moon on the 
fourth of the month at 34 minutes past noon, when 
the planet is only 8 minutes of arc south of the moon. 
It is again in conjunction with the moon on the last 
day of the month at 3 A. M., when Mercury will be 5 
deg. 11 m. north of the moon. 

On the first of the month Mercury crosses the me- 
ridian at 1 h. 33 m. in the aftemon. On the last 
of the month at 10:58 A. M. 

VENUS. 

Venus is evening star, and a most glorious object it 
is in the southwestern heavens, soon after sunset. It 
is still increasing its apparent distance from the sun, 
as seen from the earth, and its splendor increases also 
throughout the month. 

Venus is in conjunction with the moon on the sixth 
of the month at 3 h. 14 m. in the afternoon, when the 
planet will be 3 deg. 7 m. south of the moon. 

On January 1 Venus crosses the meridian at 3 h. 
m. in the afternoon, and on the last day of the month 
at 3 h. 8 m. P. M. The right ascension of Venus on 
the first of the month |is 31 h. 47 m. 33 s. ; declination 
south IS deg. 10 m. 87 s. 



On January 31 its right ascension is 33 h. 53 m. 37 s. 
and its declination south deg. 34 m. 58 s. On the 
succeeding day Venus crosses the celestial equator. 
It sets on the first at 8 h. 5 m. P. M. and on the last 
day of the month at 9 h. 6 m. P. M. 

MARS. 

Mars is evening star and is at a good elevation in 
the eastern sky as soon as it is dark. By eight or 
nine o'clock good telescopic work may be done upon 
this interesting celestial neighbor. Although Mars 
passed opposition in December, when it was at its 
nearest approach to the earth, practically as good 
views may be obtained of this planet during the next 
few weeks as at opposition. Much remarkable detail 
has been detected upon Mars by the writer during' the 
past ten days, with the 10 inch telescope of this ob- 
servatory. 

Mars is in conjunction with the moon on the four- 
teenth at 10 h. 31 m. P. M., when the planet will be 1 
deg. 43 m. south of the moon. The apparent motion 
of Mars has been retrograde for some time, but on Jan- 
uary 16 the planet is stationary to the west of the 
horns of Taurus. 

On the first of the month Mars crosses the meridian 
at 9 h. 56 m. P M., and sets at 5 h. 35 m. the follow- 
ing morning. On the last of the month it sets at half 
past three A. M. The right ascension of Mars on Jan- 
uary 15 is 4 h. 38 m. 19 s. and its declination north 35 
deg. 9 m. 51 s. 

JUPITER. 

Jupiter is morning star, but it rises so early that it 
may be well observed by midnight. It is improving in 
position for telescopic study, and will be an attractive 
object during the early months of the year. 

The following are some of the interesting phenomena 
of the satellites. All are observable in small telescopes. 
On January 1, at 11 h. 33 m. 43 s. P. M. the I satellite 
will disappear in eclipse. At 13 h. 1 m. 56 s. the II satel- 
lite will also disappear in eclipse. At 3 h. 54 m. morn- 
ing following, the I satellite will reappear from an oc- 
cultation ; and at 5 h. 1 m. the II satellite will reappear 
from an occultation. On the morning of January 9 at 
1 h. 36 m.44 s. the I satellite will disappear in eclipse. At 

3 h. 38 m. 6 s. the II satellite will disappear in eclipse. At 

4 h. 41 m. the I satellite will reappear from an occulta- 
tion. On January 14 at 9 h. 6 m. P. M. the III satellite 
will reappear from an occultation. At 10 h. 33 m. 
the shadow of the IV satellite will enter upon the 
disk of the planet, and at 3 h. 15 m. the next morn- 
ing the shadow of satellite IV will pass off the disk. 
On January 18 at 9 h. 33 m. P. M. the shadow of the I 
satellite will egress ; and at 10 h. 9 m. the satellite I will 
pass off the disk. On January 35, at 8 h. 56 m. P. M., 
the shadow of the I satellite will ingress ; at 9 h. 
36 m. the satellite I will enter in transit. At 11 h. 16 m. 
the shadow will egress ; and at 11 h. 54 m. the satellite 
I itself will leave the disk of Jupiter. 

On January 31, at 9 h. 10 m. the shadow of satellite 
IV will leave the disk. At 9 h. 43 m. the satellite IV 
will enter on the disk. At 1 h. 34 m. 44 s. morning fol- 
lowing the I satellite will disappear in eclipse. At 
1 h. 55 m. the egress of the IV satellite will occur. At 
4 h. 33 m. the I satellite will reappear from an occulta- 
tion. At 4 h. 48 m. the shadow of satellite II will in- 
gress and at 5 h. 53 m. the II satellite itself will enter 
on the disk in transit. 

Jupiter rises on the first of the month at 9 h. 30 m. P. M. 
and is on the meridian at 4 h. 3 m. the following morn- 
ing. On the last day of the month it rises at 7 h. 15 m. 
P. M. and crosses the meridian at 1 h. 54 m. past mid- 
night. 

The right ascension of J upiter on January 15 is 10 h. 
45 m. 57 s. and its declination north 9 deg. 9 m. 38 s. 

SATURN, URANUS AND NEPTUNE. 

Saturn is morning star, but is not well placed for ob- 
servation, especially at the beginning of the month, 
when it rises at 4 A. M. On the last of the month it 
rises at 3 h. 10 m. A. M. 

Uranus is not in good position for observation. Nep- 
tune is in the eastern evening sky, its right ascension 
on January 15 being 5 h. 8 m. 9 s., declination north 31 
deg. 38 m. 57 s. 

Smith Observatory, Geneva, N. Y., December 31, 1896. 

< « « » » 

Xbe First Dallr IVeatber Map, 

One of the important dates in meteorology, about 
which there has been a good deal of dispute lately, is 
that which marks the issue of the first daily weather 
map, says R. De C.Ward in Science. The credit of hav- 
ing been the first to publish such a map has been gene- 
rally given to Le Verrier, who, on September 16, 1863, 
began the issue of a daily weather map in Paris. It is 
a fact, however, that twelve years before that, in 1851, 
a weather map based on observations made on the day 
of its publication was issued and sold in the great exhi- 
bition in England. The data for the map were collected 
by telegraph, and its publication was continued from 
August 8 to October 11, 1851, Sundays excepted. This 
was without doubt the first daily weather map The 
September number of Symons' Meteorological Magazine 
contains a reproduction, about one-quarter the size of 
the original, of the Great Exhibition map of August 8, 
1851. 
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Tbe Production of British Pig Iron, 

Many estimable people surveying the statistical evi- 
dence of national progress and retrogression appeared 
to have made up their minds that the industrial pres- 
tige of Great Britain was slowly but surely waning, be- 
cause we seemed to have lost our supremacy as an iron 
making nation and to have yielded up our priority of 
position to the United States and to some extent also 
to Germany. To such persons it may come as an 
agreeable surprise to learn that the output of pig 
iron in Great Britain for the first half of 1896, as 
ascertained by the British Iron Trade Association, 
places us once more in the front rank as an iron produc- 
ing country. Our total make of pig iron for the first 
half of the past year was 4,338,444 tons, which is a 
larger output than we have ever before attained in six 
months. This output, however, is not equal to that 
reached by the United States in the same period. With 
the commencement of 1896 the output of pig iron in 
the United States was at the rate of about 11,000,000 
tons a year, but since then the output has fallen month 
by month, until it is estimated that it does not now 
exceed a rate of 6,500,000 tons a year, while the output 
for the twelve months, assuming the continuance of 
the present rate of production, has been estimated at 
less than 8,500,000 tons, which would, of course, be less 
than the British output for the same period, assuming 
the maintenance of the rate of output during the first 
six months of the year. As for Germany, which is the 
next largest iron producing country after Great Britain 
and the United States, the production up to the pres- 
ent time justifies the belief that the total output of pig 
for the year will be about 6,000,000 tons, or approxi- 
mately about 2,500,000 tons under the output of the 
United Kingdom, from all of which it seems reasonable 
to expect that at the end 
of 1896 our own country 
will have fully reasserted 
its old supremacy. 

The most striking fea- 
ture's of the progress that 
has been achieved in the 
pig iron industry of the 
United Kingdom during 
recent years has been the 
increased productivity of 
the plant employed owing 
to improvements of design 
and methods of working 
that almost amount to a 
revolution. A quarter of 
a century ago there were 
915 blast furnaces erected 
in this country, of which 
088 were in operation. 
These 688 furnaces produc- 
ed in 1871 an average out- 
put of 8,665 tons per fur- 
nace and consumed an 
average of nearly 2% tons 
of coal per ton of pig iron 
produced. In 1895 the 
average production of the 
"44 furnaces in operation 
in the United Kingdom 
was 22,700 tons, and the 
average consumption of 
coal per ton of iron produc- 
ed was 1'97 tons, so that in 
the ihterval the average 
output per furnace had in- 
creased by about 165 per 
cent, and the average con- 
sumption of coal per ton of 
pi>; iron produced had been 
reduced by about three- 
quarters of a ton. Even 
tliese figures, however, do 
not represent the full meas- 
ure of the advance that has 
been accomplished during 
this period. In some dis- 
tricts the progress has been 
much greater than in 
others, and the maximum 
of progress achieved in a 
few individual cases points 
to what might have been 
done in the way of still 
greater progress and indi- 
cates what may be expect- 
ed. — London Times. 



BLOWN GLASS BBICKS FOB BUILDING FUBFOSES. 

A feature of the recent Stuttgart exhibition which 
attracted considerable attention was a display of 
buildings which were constructed of what is known 
as the Falconnier's blown glass brick, so named after 
the inventor, a French gentleman. The bricks are 
blown hollow in the same way as a bottle, the color 




FALCONNIEB HOLLOW GLASS BBICK. 

which is most commonly used being a very light bot- 
tle green, bottle glass being the strongest; though yel- 
low brown or other shades of green may be used if de- 
sired. The standard brick is 5 inches wide, 8 inches 
long, and 4 inches thick, and is formed in the shape 
shown in the accompanying illustration. When it is 
used for walls, or such structures as have to carry a 



I N a recent number of the 
Scientific American a 
new element lucium was 
described. It now appears 
that this element and its ap- 




winding stout wire around the joint grooves in such a 
way that it will pass under one brick and over the 
next, the course of the next wire being reversed. A 
similar set of wires is wound in the cross direction, so 
that the bricks are really set in a wire network into 
which they are securely cemented. 

When large walls or arched roofs are made of these 
bricks it is necessary to make allowance for expansion, 
especially if the work has been done in cold weather. 
For this purpose the edges of the bricks are covered 
with a thin layer of glue, which is subsequently de- 
stroyed by the cement between the bricks and leaves 
sufHcient space for their expansion in hot weather. 

It is claimed that they are permanently translucent, 
and that they have the advantage over double glass 
windows that they do not admit damp or dusty par- 
ticles, and never tarnish. The surfaces, exterior and 
interior, are so ribbed and curved that while abund- 
ance of light is admitted, it is impossible to see through 
them. On this account they may be used where an 
ordinary window would be objectionable, as in the 
case of a window that looks into those of a neighbor- 
ing house. Perhaps the most valuable feature of these 
bricks is that the air which they contain is an excel- 
lent non-conductor of heat, and tends to keep a house 
cool in summer and warm in winter, and, of course, 
damp will find it difHcult to pass through a wall built 
of this material. On account of its non-conductivity 
this material is admirably adapted to the construction 
of greenhouses, and it lends itself to some reniai-kably 
picturesque effects in this class of construction, the 
roofs being built in arched or dome-like forms. It is 
also used to advantage in the construction of pavilions, 
such as the one shown in our engraving, or of city 
restaurants and places of public resort, where light 

shall be adn itted, but a 
view of the interior shall 
be impossible. 



PAVILION CONSTRUCTED OF BLOWN GLASS BEICKS. 



plication to incandescent gas lighting have been patent- 
ed. The patentee claims that lucium exists in monazite 
sand to the extent of 1 '80 per cent. Evidently Berzelius, 
Davy and others, who gave their discoveries to the 
world, were not alive to their opportunities. 



quiet load, the bricks are laid as shown in our view of 
an ornamental pavilion, and cement is used in the 
joints, which are hollow. But when the bricks are 
used in roof work, or where the finished work will be 
subjected to bending strains, the cement is assisted by 



raekniases by Kite Wires. 

William A. Eddy, Dr. 
William H. Mitchell and 
Henry L. Allen sent the 
first kite telephone and 
telegraph message in the 
world over a midair wire, 
sustained by three large 
kites, on the evening of 
December 6, 1896, in Bay- 
onne. Morse sounder tele- 
graph signals were also sent 
by means of a battery. 

The wire was carried aloft 
by the kites beyond three 
lines of trees, two road- 
ways, one line of fire alarm 
telegraph wires, one line of 
regular telegraphwiresand 
a house. A red lantern was 
attached to an end of wire 
passing through a pulley 
held at a height of about 
five hundred feet, and paid 
out upward and beyond 
the intervening obstacles. 
When the lantern had 
been carried over the line 
of Lexington Avenue it was 
slowly lowered, carrying 
the wire with it to the 
earth, where Dr. Mitchell 
soon established ground 
connections at each end of 
the wire, when the first 
telephone message was re- 
ceived by Mr. Eddy. Dr. 
Mitchell's voice was heard 
with perfect clearness. 
A telegraph signal by the 
usual Morse sounder was 
lalso successfully transmit- 
ted. The telephone mes- 
sages and telegraph signals 
were continued about an 
hour and a half. Those us- 
ing the telephone were Wil- 
liam A. Eddy, Mrs. Eddy, 
Henry L. Allen, Geo7-ge 8. 
Bogert and F. M. AVilson, 
all of Bayonne. The kites 
were sent up at 4:30 p. m., 
the telephone wire at 8 p. 
m., and both kites and wire 
were drawn in by 11:30 p. 
m. Delay was caused by 
two of the lowering lan- 
terns falling about five 
hundred feet, the lower- 
ing wire having broken owing to a jam in the pulley, 
and by the wind, which was so light from the south- 
west that for a time the lifting force was insufficient. 
Mr. Eddy says the wire can be carried across the Kill 
von Kull readily, especially with northerly winds. 
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THE FHILOSOFHT OF FLAHTS. 

It is well known that most animal 
organisms need the direct influence 
of sunlight for their proper develop- 
ment, and in the same way plants 
and, in fact, all life on earth, depend 
on the action of this wonderful 
agent. The beautiful structure of 
plant cells, the study of which con- 
stitutes the most interesting part 
of plant biology, has never been 
properly understood until now ; but 
men like Liebig and others have 
determined the peculiar use of the 
cells in the life of plants and have 
also included in their investigations, 
as of equal importance, the pro- 
cesses of nutrition. Present knowl- 
edge shows that plants take from 
the atmosphere what is needed for 
the formation of the cells, and also 
throw off useless material through 
the leaves. Thus carbon is taken 
up by the leaves, which transform, 
under the influence of sunlight, the 
carbonic acid taken from the air 
and through the roots into carbon 
and oxygen. Water and salts are 
also taken up by the roots of the 
plants. 

The various ways in which the 
sunlight affects the leaves and blos- 
soms, and consequently the whole 
development of a plant, must be considered in the 
study of plant physiology. 

It is well known that sunlight has a decided influence 
on the coloring of the leaves, which look sickly and 
pale when the plant has only a little sunlight, whereas 
strong sunlight increases the amount of chlorophyl, 
thereby giving the leaves a richer color. Referring to 
the influence of sunlight, we may with propriety speak 
of the rays that work 
chemically, others which 
act simply as dispensers of 
heat, while still others are 
simply light rays, even 
though there is not actu- 
ally such a division in 
nature. The chemical 
action of the sun's rays 
can be best understood by 
the wonders of photo- 
graphy, and we certainly 
cannot go astray in as- 
suming that certain rays 
of the sun's spectrum also 
have a special influence on 
the plant cells, which will, 
doubtless, affect the plants 
of the different species 
differently, for the con- 
ditions of light and heat 
impress themselves clearly 
on the character of the 
plants. 

Former observations 
have already proved that 
certain rays of the sun's 
spectrum have a harmful 
effect on plant organisms, 
while, on the other hand, 
others accelerate the cir- 
culation of the sap and the 
assimilation o f nourish- 
ment, thus promoting the 
growth of the plant. A 
recent experiment made by 
the well known French 
physicist, Camillo Flam- 
marion, at the Agricultural 
and Climatological Experi- 
ment Station, at Juvisy, 
indicates plainly the effect 
of different colored light 
upon plants, and the re- 
sult is of special value, 
practically and theoretic- 
ally, to plant physiologists 
and climatologists. I t 
has been clearly shown by 
the various experiments 
that ordinary " colorless " 
light is represented by 
natural sunlight, because, 
when exposed only to it, 
health and natural growth 
reign. Colored light, ac- 
cording to the particular 
color used, causes either 
one sided acceleration or 
retardation of the develop- 
ment of the plant. In his 
most interesting experi- 




EFFECT OF DIFFERENT COLOEED LIGHT BATS UPON PLANT LIFE. 



ment, Flammarion adopted the plan of exposing 
sensitive plants (Mimosa sensitiva), which he raised 
from seed, to different colored light. These plants are 
specially sensitive to the effect of light and to touch, 
and were, therefore, well adapted for Flammarion's 
experiment. 

He planted a number of seeds, and the seedlings, 
after they reached a height of about one inch, were 




MORTAR IN THE LOADING POSITION. 




planted in pots, in pairs, and placed 
in a hothouse, where each pot re- 
ceived the same quantity of light 
and an even temperature prevailed, 
so that the plants were subjected 
to the same conditions. But the 
experimenter placed over some of 
the plants belle of green, red or 
blue glass, while others recei\'ed 
the sunlight through the plain glass 
of the hothouse window. The 
effect of the colored light was soon 
perceptible in the development of 
the plants, and the more they devel- 
oped the plainer this difference be- 
came, until, at the end of two 
months, the plants under the red 
glass were 16 inches high, those 
under the green glass measured 
only 5 inches, and those under the 
blue glass were only 1 inch high, 
while the plants that had been left 
in the "colorless" light were 4 inches 
high. The accompanying engrav- 
ing is a reproduction of a photo- 
graph of these plants. 

The red light forced the plants 
most, for those subjected to it blos- 
somed five weeks after the seeds 
were planted, and the stems were 
much longer than the stems of the 
other plants. The difference be- 
tween them and those exposed to 
the blue light was most marked. The leaves of the 
latter were, indeed, dark green, while the leaves of 
those subjected to the red light were pale, poor 
in chlorophyl, but the plants themselveii seemed 
unhealthy and stunted ; they had gained nothing 
in height since they were placed under the blue 
glass. Therefore, it was proved that the blue light 
was not only an iii.pediment, but an actual injury 

to vegetation. The effect 
of the red light was notice- 
able, not only in the 
growth of the plants, but 
also in their sensitiveness, 
for even the slightest touch, 
a breath, was sufficient to 
cause the leaves to close 
and the little stems to 
droop. The plants exposed 
only to white light were 
not so easily affected, and 
those raised under blue 
glass were not at all 
sensitive. Those raised 
under white light must be 
considered normal. They 
were more stocky and 
showed a greater tendency 
to bud, but the buds did 
not open. 

Flammarion e x t e n ded 
his experiments to other 
kinds of plants, such as 
geraniums, strawberries, 
etc., but in all cases blue 
light proved injurious to 
vegetation, and plants that 
were exposed to its influ- 
ence for months showed no 
development. All the func- 
tions of the plant organism 
seemed to be suspended. 
The fruit of strawberry 
plants developed under 
bells of different colors, 
but varied considerably in 
size and quality, as in some 
cases the leaves were deve- 
loped at the expense of the 
fruit, and in other cases, as 
when the plants were ex 
posed to blue light, growth 
was impeded in every way. 
By making these investi- 
gations Flanmiarion has 
given an impulse to the 
study of the subject, and 
new results will be obtained 
which will be of practical 
use in gardening and the 
propagation of plants. — 
Der Stein der Weisen. 



MORTAR ELEVATED FOR FIRING. 



COHFBEESED AIB BECOIL 
CTLINSEBS FOB HEAVT 
HOBTABS. 

Despite the theoretical 
drawbacks attendant upon 
the use of compressed air, 
it has features which 
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render its use desirable for certain special classes of 
work. We present in this issue cuts of a heavy mor- 
tar, whose recoil cylinders are designed to be operated 
by compressed air. The design was worked out by 
Mr. H. A. Spiller, of Boston, Mass., to whom we are 
indebted for the particulars. 

The carriage consists of a lower and upper racer bed, 
the upper circular bed supporting the two cheeks of 
the carriage, which are secured in position by a cross 
key 3 inch by 1 inch and eighteen 1-5 inch bolts in each 
cheek. These cheeks are provided with trunnion 
bearings with caps 30 inches in diameter and 6 "5 inch 
face, for the reception of the trunnions formed on 
plates connecting in pairs the recoil cylinders. 

The four recoil cylinders, 8'5 inches in diameter, 
are arranged in pairs on each side. They are con- 
nected by plates 2'5 inches thick and are provided 
with horizontal ways 7 inches wide on the sliding face 
between the cylinders and frames, having crossheads 
in which the outer ends of the hollow piston rods are 
secured, and they also carry trunnion bearings for the 
reception of the trunnions of the luortar. At each end 
of the lower recoil cylinders is a 1'5 inch pipe con- 
nected to same for equalizing the pressure. The hol- 
low piston rods, four in number, 4'5 inches in diameter, 
extend rearward from lugs on the sliding frame through 
especially prepared packed glands in the heads of the 
recoil cylinders, and they are provided with conical 
valve rods, 2 inches in diameter at the large end, 



whereby a portion of the air below the piston is ad- 
mitted to the space above the chambered heads. When 
the gun is fired, the recoil is taken up by means 
of the cushion of compressed air, and the arrangement 
allows a sufficient amount to pass to the forward ends 
of the cylinders to nearly form an equilibrium of pres- 
sure on both sides of the pistons, thereby taking up the 
counter recoil and forming a positive elastic cushion by 
which the dead weight of the gun is supported. On 
these recoil cylinders east in pairs, and on the opposite 
side of the 2'5 inch plate from the recoil cylinders, is 
cast a trunnion 30 inches in diameter which supports 
the plates and the two cylinders. This trunnion fits 
into the side cheeks mentioned above, which the mor- 
tar and recoil mechanism swings on. At the right hand 
side, and in the center of this trunnion, there is a 
gage connection and a charging pipe which may con- 
nect with a portable or fixed receiver, charged with a 
suitable pressure to give 750 pounds initial pressure in 
the recoil cylinders; as the area of the four hollow pis- 
ton rods must be depended upon to lift the mortar into 
battery at its highest elevation, this said pressure must 
not be lower than 650 pounds. 

During its recent test by the government the carriage 
showed itself to be certain and regular in its action, 
and its service was attended by no accident or draw- 
back of any description. A knowledge of its merits for 
practical use in our sea coast fortifications can, how- 
ever, only be obtained by comparing it with similar 



carriages which have been tested by the government. 
These are the carriages already adopted for service, a 
large number of which are now mounted in their bat- 
teries, and the Gordon mortar carriage. Either of the 
latter, so far as its practical manipulation for loading, 
elevating and traversing is concerned, diflfers in no es- 
sential particular from the pneumatic carriage which is 
the subject of this report ; the comparison is therefore 
reduced to a consideration of the relative merits of oil 
and compressed air in controlling the recoil. An ex- 
tended experience during many years in firing hun- 
dreds of rounds in all possible conditions of tempera- 
ture and weather has shown that the former method 
involves the simplest possible appliances, which are 
easily kept in order and ready for action without strain 
on any part of the system except at the instant of firing. 
The care of the carriage and its manipulation in service 
require no skilled labor and involve operations easily 
understood by the average artillery soldier. At a test 
of the rapidity of fire it may be mentioned that ten 
rounds were fired in 22 minutes 20 seconds. 



An explosion occurred on Saturday afternoon, Decem- 
ber 12, in the Moabit quarter of Berlin, in the house of 
the scientist George Isaac, who was experimenting with 
the manufacture of acetylene gas. Isaac and three as- 
sistants were killed. It is stated that Emperor William 
had intended to visit Herr Isaac's laboratory, as his 
experiments had attracted ths emperor's attention. 



RECENTLY PATENTED INVENTIONS. 
Enslneerins* 

BoiLKR. — Lewis M. Barlow, Donaldson- 

ville. La. To prevent the formation of scale in the sbeli, 
and to facilitate the discharge of imparities accumulating 
in the mud drum, this inventor has devised a boiler in 
which a stand pipe le.ads from the lx>ttom of the trailer 
shell to the mud drum, near one end of the shell, while a 
feed pipe discharges into the other end of the shell, near 
its bottom, in a direction toward the stand pipe. In the 
drum are nipples leading from near its tiottom to a trans- 
verse pipe extending through one end of the drum to the 
outside, by means of which, on the opening of a valve, 
the impurities in the drum are discharged. 



Rallnray Appliances. 

Car Fender. — Mariano Sparmo and 

Lonls Ruseo, New York City. This is a fender which 
may be readily moved from one end of the car to the 
other, and is light, strong and durable. It is made in 
sections, and may he folded npon it«elf when not needed, 
but when brought in contact with a peruon or object 
while in folded position, the sections'are released, and for- 
ward spring-controlled sections move automatically into 
position to pick up a person or object in the way of a mov- 
ing car, transferring! such obstacles from a point close to 
the ground tothe fender, which is of basket form. The for- 
ward part of the fender on receiving a weight, has rolling 
connection with the ground, and, in striking a slight pro- 
jection, rises sufficiently to pass over it without injury. 

Street Car Gongs.— Thomas Kelly, 

New Orleans, La. This invention is for an improved 
device for automatically actuating car gongs while the 
car is in motion, the motorman sounding the gong as de- 
sired when the car is at a standstill. A lever is vibrated 
by a projection on the car axle, the lever l)eing connected 
with a striker and the latter being also connected with a 
foot piece under the control of the motorman, while a 
spring yieldingly connects the several partB. 



Electrical. 

EiiBCTRTC Railway.— Andrew C. 

O'Connor, Lynn, Uass. According to this improvement, 
positive and negative conductors are carried overhead on 
insulated supports, whereby the current is conveyed from I 
the power station to and from the car motor without 
employing the ground as a conductor. Poles on oppo- 
site si des of the track support ctY>BS bars carrying the 
conductors, and insulated swinging arms having rollers 
at their lower ends are connected at tlieir upper ends 
with the conductors. Supports on the top of the car carry 
two conducting l)ars adapted to engage the rollers car- 
ried by the hanging arms, the bars being insulated from 
each other aud connected with the motor of the car. As 
the car moves along the bars make contact with the 
rollers in advance before dropping the pair already en- 
gaged at the rear 



raecbanlcal. 

Countershaft and Belt Tightener. 

—Eugene C. Weston. Gallatin, Mo. According to this 
improvement, an independent shaft mounted in hanger 
t)earings has rigidly connected hanger arms which sup- 
port a countershaft on which are two fixed pulleys, the 
flrst shaft also carrying a rigidly connected arm on which 
IS a segmental gear engaged by a worm on a vertical 
shaft supported by one of the prime hangers, there i>eing 
a band wheel on the lower end of the vertical shaft. 
Belt guides are arranged in connection with the pulleys 
on the countershaft, and the countershaft and its parts 
are carried upward or downward, to lighten the tielts or 
throw the countershaft out of action, by turning the 
hand wheel on the vertical shaft carrying the worm. 
The improvement dispenses with loose pulleys and is 
^esignea to effect great saving in the wear and tear of 
belts. 



IHiscellaneon*. 

Cleaning Ships' Bottoms.— Charles 

p. Turner, New York City. A scouring brush designed 
to facilitate doing this work rapidly and effectively has 
been devised by this Inventor. It comprises a casing 
made in sections, designed to adapt itself to the shape ot 
the hull, and containing a flexible shaft carrying at its 
ontet end a levolable brash, ths ootermoit section of the 



casing t>eing connected with a rope passed around the 
hull on the opposite side, by means of which the brush 
can he drawn down along the ontside of the hull and 
held in contact with it The shaft is revolved by a 
crank or other power transmitting device provided 
with casters adapted to travel on the deck of the 
vessel. 

Producing Ornamental Surfaces. 

—.Rafael J. Chavez and Charles C. Herman, Pana, 111. 
For ornamenting in a selected color glass, wood, paper, 
metal, etc., these inventors have devised an apparatus 
comprising a number of furnaces, each having a burner, 
above which is a wire netting supporting a pigment, a 
hydrocarl>on supply pipe disctiarging into the furnace 
atx)ve the netting. Pipes connect the furnaces with a 
mixing cbamlier above, and a receptacle connected with 
a mixing chamt)er is provided with means for supporting 
the material to t)e ornamented. When the apparatus is 
in operation a colored heated gas is produced in each fur- 
nace, by the burning pigments, in connection with oils 
and turpentine suppiiedfrom a tank, the gases passing 
into a chamber and settling on articles where not covered 
by a stencil or pattern. 

Level.— Thomas F. Deck. Swanton, 

Ohio. This level indicates horizontal and vertical posi- 
tions, and the angle of deviation when placed out of 
horizontal position. It comprises a stock having a 
transverse bore and opposite concentric recesses, bearini; 
plates seated in the t>ore, one of which tias an annular 
rim engaging with the other plate, and dial plates B«- 
cured in the recesses. Rollers liffve journal bearings in 
the dials and plates, and a weighted shaft having pointers 
ou its ends is jonmaled on the rollers. There are trans- 
parent covers for the dials. 

Kiln for Burning Bricks, etc— 

Andrew Tbaison, Laredo, Texas. Ttiis is an improved 
kiln designed to enable the operator to control the heat 
to insure a uniform and equal beating of the articles set 
in the kiln, and at the same time requiring only a small 
amount of fuel. It comprises an arched chamlier to re- 
ceive the articles to he burned, opposite furnaces in the 
sides ''of the cbamlier with draught flues above their 
inner ends, each having branch flues opening at an angle 
into the arched roof, whereby the products of combus- 
tion pass upwardly and sidewise tlirough the material to 
l>e burned, there l>eing dampers in each branch flue and 
a draught flue from the arched roof of the cliamber at 
each end, as well as a draught flue for each comer of the 
chamber. All draught is npward, and the water smoke 
readily escapes without injuring the green brick. 

Shutter Operating Device.— Robert 

H. Ireland, New York City. To facilitate opening and 
closing doors, shutters, gratings, etc., particularly Are 
shutters, according to this improvement, a bar is ex. 
tended across the space closed, two sleeves sliding on the 
bar, and links of different lengths are each connected at 
one end to one of the sleeves, Iwth links being coupled 
at their other ends to the same shutter, there l)eing 
means for holding the sleeves against movement on the 
bar. The device also acts as a lock to hold the shutters 
in closed and open positions. 

Sleigh Knee.— Herman and Henry 

Wesle, Medfotd, Wis. In order that .the body of the 
sleigh may have lateral play on the knee to a limited ex- 
tent, these inventors have devised a simple and inexpen- 
sive construction, applicable to any sleigh runner. The 
knee comprises an upper or lx>dy portion and side 
flanges, with a lug at each side of the center and a 
clamp adapted for attachment to the txxly of the sleigh 
and located on the upper central portion of the Imee to 
tiave lateral movement l>etween the lugs. The clamp 
has side flanges to engage the side flanges of the knee, 
and guide devices connected with the flanges of the 
clamp are controlled by stop devices on the flanges of 
the knee. 

Pencil Sharpener. — Constant E. 

Consy, New York City. This is a device designed to 
remain permanently on the pencil, wliicb, as it liecomes 
dull, is fed toward the knife of the sharpener to renew 
its point, the knife being so located on the sharpener 
that the knife and its support form a rest for the flngers 
of the hand grasping the penciL It consists of a coni- 
cally tipped tube around which is a spiral slot, a Sleeve 
traveling on the tnbe. while a set screw enters an opening 
in the rleeve and slot and projects into the pencil. The 
tube is also designed to protect any portion of the lead 
that is exposed and not actually used, thus preventing 
bnakage. 



Auxiliary Broom Handle.— Loy B. 

Young, Newport, Ark. To facilitate the advantageous 
use of a broom in cleaning ceilings, walls, etc., this in- 
ventor has devised a ready means of attaching an auxili- 
ary handle to the ordinary handle to lengthen the latter. 
It consists of a clamp having semicircular iKarings 
adapted to engage the broom handle and opposite l)ear- 
ings to engage a stick forming the extension handle, a 
thumb screw tightening the parts to flrmly draw the 
handle and stick together. 

Ash Sifter.— John W. Fee, Chicago, 

ni. This sifter has a suitable casing, in the bottom of 
which is a receptacle to receive the ashes, and the top 
being closed by a cover, while near the top is a remova- 
ble cylindrical receptacle, wtiich may be taken to the 
stove to receive the ashes, and wtiicb also constitutes 
a sifter when in place in the casing, lieing revolved by a 
crank handle extending out at one side. The cinders re- 
main in the cylinder after the ashes are sifted out, which 
is effected without any escape of dnst. 

Attaching Harness to Vehicle 

SaArrs.— Frederick Dickerlioom, Windom, Minn. A 
device designed by this inventor is particuiarly for at- 
taching llghtracinghamess to the vehicle sliafts, whereby 
the liamess need comprise only the bridle and driving 
reins and the saddle, the attachment being connected 
with the saddle straps, and a portion of the device t)eing 
a flxture to the straps, while another portion is made a 
flxtore on the shafts. Attached to the ttull is a lx>dy 
with a slot intersected by a bore, while a slotted slide is 
inwardly spring pressed, a spring pressed bolt stud being 
movable in the slot of the slide, and a buckle with a 
stud movable in the slot is engaged by the liolt to pre- 
vent the disengagement of the stud with the lx>dy. 

Evaporating Pan.— Leon F. Haubt- 

man. New Orleans, La. Tills patent is foroneof a 
numtier of similar inventions by the same inventor, for 
quickly evaporating moisture from a liquor, and com- 
prises a casing witliin which is an inclined evaporating 
plate, on the underside of which is secured a plate form- 
ing chaml)er to receive steam pipes, a wave-like plate 
being arranged over the evaporating plate, over which a 
blower forces bested air, while a liquor tank has com- 
munication with the upper end of the evaporating 
plate. 

Vehicle Brake.— Vardiman T. Swee- 
ney, Springfleld, Ey. This is an improvement on two 
formerly patented inventions of the same inventor, to 
simplify brakes adapted to be applied by the team in 
backing, and providing means for their application by 
hand as readily as by the team. The mechanism is sncb 
that when the vehicle is on an incline and the tongue is 
free to act, the brakes will be automatically applied, ow- 
ing to the inclination of the tongue, due to the team in 
holding back. The invention also provides improved 
means of suspending the brake beam to take up lost mo- 
tion, and for the taking up of lost motion in the chains 
or cables. 

Vehicle Wheel.- Paris Richardson, 

Desliler, Neb. Tills wheel has a divisible hub, and the 
spokes aud sectional fellies are made to press outwardly 
on the tire and hold it tightly Iwnnd on the felly sections. 
The hub is composed of two sections, one slidable on the 
other, the sections having parallel flanges receiving be- 
tween them the inner ends of the spokes, there l>eing a 
divided ring in the hub whereon the inner ends of the 
spokes are seated, radial bolts engaging the ring and pro- 
jecting l>etween the spokes, while clamping plates on 
the outer ends of the twits rest on the hub flanges. 

Christmas Tree Stand.— Henry W. 

Enrtz, New York City. This is a stand in which the 
l)ody of the tree will be received and held in position on 
the l>ase of -the stand by braces grouped aronnd the tree 
trunk, effectually preventing the tree from toppling over, 
while the attachment of the stand to the tree may he 
readily and qnickly effected. The stand consists of base 
meml)ers detacbably secured together in cruciform 
shape,- and braces pivotally attached to opposite sides of 
the members are adapted at their free ends to be secured 
to the trunk of a tree by means of nails or screws. 
When the stand is not needed, its parts may he folded 
and packed in a small space. 

NoTB.— Copies of any of the alwve patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



^u»me0« and ^DPersonal. 

The charge for inMrtion under this head is One Dollar a 
line for each insertion ; about eioht wvrda to a line, 
Advertisements must be received at publication o3ee 
as early as Thursday nuyrnim^ to appear in the follow- 
ing week's issue. 



Marine Iron Works. Chicago. Catalogue free. 
High grade well drills. Loomls Co., Tiffin, Ohio. 
For logging engines. J. S. Mundy, Newark, N. J. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Presses & Dies. Ferracnte Macli. Co., Bndgeton, N. J. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrln B'alls.O. 
Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Spring & Varick Sts., New York. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention I Concrete and 
mortar mixing mills. Exclusive rights for sale. '* Ban- 
some," 757 Monadnock Block, Chicaga 

The celebrated " Homsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M Hopkins. 
By mail, ti. Munn & Co., publishers, 361 Broadway, N. Y. 

S7~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn A Co., 961 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and AddreMS must accompanj^ all letters 
or no attention will be paid thereto. Tme is for oui 
information and not for publication. 

References to former articles or answers shonld 
give date of paper and page or number of question. 

Inqnirics not answered m reasonable time should 
be repeated ; correB[)ondent6 will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Bn yers wishing to purchase any article not advertised 
in onr columns will be furnished with addresses of 
houses manufactnrine; or carrying the same. 

Special Wriileii liilwrinatioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scieiititic American Supplements referred 
to may be had at the office. Price 10 cents each. 

BookH referred to promptly supplied on receipt of 
price. 

inineraliH sent tor ezaminatjon should be distinctly 
marked or labeled. 



(7070) H. a p. asks : What is the small- 

est in weightand size and economy of a pinnge battery 
or batteries that will develop two actnal horse power for 
10 or 12 hours, and also the solution and metals and pro- 
portion, etc.? A. This cannot be done except by using 
an extravagantly large battery, because a plunge battery 
runs down very rapidly, the chromic acid attacking the 
zinc. A battery just sufficient to give 1,500 watte when 
fresh would at the end-of 10 hours run down to perhaps 
150 watts. A practical rule is to allow 12 square inches 
of zinc to 4 watts. The number of cells the battery 
should contain depends on the voltage. Then in use the 
battery may consume one-half of the power. The rale 
given will do for one or two hours probably. If for a 
long run, make the battery five or ten times as large. A 
powerful plunge battery is described and illustrated in 
onr SuFPLEHENT. No. 792. 

(7071) M. W. C. says: Salts are of two 

idnds, acid and neutral. The acid salts are those in which 
only part of the hydrogen in an acid has been replaced by 
a metal and reacts on acid. Why then is NaHCos basic in 
qoality? Is it called an acid salt as RHSO4 ? A. Your 
first definition is correct and full. The fact that a salt 
affects test paper does not always show that it is not neu< 
tral. The general statement about snch a salt as sodium 
carbonate would be that sodlnm is of so strong an alkaline 
reaction that its effect on litmus solution or test paper 
can only be masked by a strong acid. In other words, 
the neutrality of a salt is a question of consdtation, not 
of reaction on testpaper. NaSCOt is an acid salt. 
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NEW BOOKS AND PUBLICATIONS. 

A Text Book on Shades and Shadows 
AND Perspective. Prepared for 
the use of students in technical 
schools. By John E. Hill. Second 
edition, revised and enlarged, first 
thousand. New York: John Wiley 
& Sons. London: Chapman &Hall, 
Ltd. 1896. Pp. 101. Plates xii. 
Price $2. 

Perspective is always an attractive subject, and in the 
above work will oe found shades and shadows and per- 
spective treated a good deal from the draughtsman's and 
artist's standpoint, as well as from that of the mathema- 
tician. The work is clearly stated and Includes numer- 
ous problems and a very liberal quantity of plates. Ap- 
parently an index is not considered necessary. 1 1 has all 
that is requisite in its table of contents. 

A History of Elementary Mathe- 
matics, with Hints on Methods of 
Teaching. By Plorian Cajori. Ph.D. 
New York: The Macmillan Company. 
London : Macmillan & Company, 
Ltd, 1896. Pp. 304, viii. Price $1.50. 

This excellent and most Interesting work, with its 
very elaborate index and beautiful make up. indicates a 
subdivision of the subject which of late years has come 
into prominence; we refer to the history of education. 
It is an exhaustive monograph on the world's work in 
mathematics from the most ancient times to the present 
day, with examples taken from all parts of the world and 
all nations, and is an important contribution to that 
science. One especially interesting portion is the exami- 
nation of the status of elementarv geometry and its 
future. 

Charts for Low Pressure Steam 
Heating, for the Use of Engi- 
neers, Architects, Contractors, 
AND Steam Fitters. By J. H. 
Kinealy, D.E. New York: Spon & 
Chamberlain. London : E. & F. N. 
Spon. 1896. Pp. 4. Price $1. 
These charts are for the purpose of giving rapid de- 
terminations of the factors of steam heating. They will 
be found exceedingly useful not only in final estimates, 
but in presenting results to possible customers on short 
notice. 



TO INVENTORS 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applicaliona ', 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess ' 
unequaled facilities for procurinc patents everywhere, l 
A synopsis of the patent laws of the United States and 
all foreign countries may be had ou application, and per- 
sons contemplating the securing or patents, either at [ 
home or abroad, are invited to write to this office for , 
prices, which are low, in accordance with the times and I 
our extensive facilities for conducting the business. 
Address MUNN & CO.. office SciENTiiric Americax, 
361 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

DECEnBER 15, 1896, 

AND BACH BBARINa THAT DATB. 

[See note at end of list about copies of these patents.] 



Air forcing apparatus, operating mectianiBm for, 

P.J.Mitchell 673,026 

Air goods, A. A. Young 573,122 

Air rock for caissons, etc., R. S. Giliespie.. .573,405, 573,406 

Amalgamator, J. A. Riffle 573,163 

Armature jack, W. A. Drysdale. 573,323 

Auger, earth, H. A. Brownlee 573,388 

Axle box, car, S. Collins 573,391 

Axle box, car, J. L. Fetithomme 573,417 

Axle, vehicle, J. P. Morris 573,281 

Back band, adjustable spine protecting, J. P. 

Deadwyler 573,396 

Bake pan, R. C. Snyder 573,045 

Bakers' or confectioners' use, depositing appara- 
tus for, R. Megson 57;i,432 

Baling press, B. P. Martindale 573,023 

Band cutter and feeder attachment, J. A. Lovette 573,019 

Barrel hooping machine, H. U. Palmer 573,159 

Barrel, metallic, I. Van Tilburg 573,062 

Basket wiring mechanism, Thayer & Wheeler 573,311 

Batter mixer, etc., 8. H. Coombs 573,208 

Battery. See Gun battery. 

Bearing and hub, vehicle axle, A. E. Dain 573,394 

Bed, folding, J. H. Morrison 573,027 

Bedstead, extension, A. Butzer 573,390 

Beer drawing apparatus, J. R. Young 573,172 i 

Bicycle, V. Wilfits 573,316 

Bicycle attachment, J. G. McNaughton 573,282 

Bicycle, chainless change gear, J. C. Pratt 573,102 

Bicycle costume, J. Silberman 573,168 

Bicycle gearing, A. Monkiewicz 573,230 

Bicycle holder, C.J. Ryder 573,038 

Bicycle hub, W. R. Fox 572,976 

BIcyclerack, H. Westphal 573,171 

Bicycle snowshoe attachment, E. A. Peterson 573,034 

Bicycle tool box, L. K. Hudson 572,993 

Bicycles, adjustable support or rest for, G. Wool- 
ley 573,378 

Bicycles, etc., pedal crank for, W.J. Valentine... 673,055 

Billiard table, pocket, P. M. Cunningham 573,262 

Binder, J. H.Brunner 573,201 

Blank furnace and burner, H. E. Auman 573,126 

Blower, 8. Barrow 573,198 

Boiler. See Steam boiler. 

Boiler, L. M. Barlow 573,195 

Boiler cleaner, A. M. Lawson 573,226 

Boiler furnace, E.J. 4 A. B. Duff 573,285 

Boiling apparatus, electric, F. W. Scbindler- 

Jenny 573,042 

Bolting reels, mounting and driving, J. Hutchin- 
son 573,412 

Bonus determining device, J. H. Drobisch 573,076 

Book, W. Bucksath 573,202 

Book holder, M. E. Blood 573,072 

Book rest for school desks, tables, etc., C. F. 

Haynes 573,089 

Bootblack's fb ot rest, T. J. Pendergast 573,284 

Bottle, A. P.Bliven 573,200 

Bottle closing device, J. Macek 573,094 

Bottle, mucUage, C. A. Biorn 573;,129 

Bottle, non-reflllabie, P. T. & J. P. Vanstrum 573,061 

Bottle or jug, L. C. Webster 5ra3"3 

Bottle stopper, A. L. Bemardin 572,951 

Bottle stopper, Friedman & Koelbel 573,212 

Bottle stopper, F.C.Rockwell 573,239 

Bottle stopper, J. Schumacher 573,301, 573,360 

Box. See Axle box. Bicycle tool box. File box. 

Letter box. Music t)OX. 
Box for distributing pulverulent material, C. 

Oesterheld 573,032 

Box lid holder, W. T. Marsh 573,156 

Braiding machine, J. W. Hilton 573,411 

Brake. See Car brake. Fluid pressure automatic 
brake. Vehicle brake. 

Brake shoe, A. Brake 573,429 

Brake shoe, A. A. Lindley 573,227 

Brake shoe, Whitcomb & Coggin 573,252 

Brake shoe, J. L. Wicks 573,376 

Brick, composition for Bra, K. H. Dangler 572,969 

Brick or tile cutting machine, W. R. Cunningham 573,263 

drush, B. S. Baxter 573,198 

Brush, collecting, E. 8. Raymond 573,105 

Buckle, lock, M. W. Lynch 573,093 



Bungand flushing keyf or same, faucet, D. Beebe 573,254 
Bung hole protector and funnel combined, A. 

Kri mmel 573,333 

Burner. See Incandescent burner. 

Calcining furnace, A. Dauber 573,140 

Calculating machine, G. W. MacKenzie et al 573,228 

Camera, magazine, F. Stubbs 573,309 

Can opener, Schorr & Collins 573,359 

Car brake, T. Millen 573,024 

Car buffer platform, railway, T. L. McKeen 573,187 

Car coupling, G. Aabel 573,263 

Car coupling, W.Johnson 672,999 

Car coupling, C. Schleicher 673,043 

Car coupling, automatic, J. J. Bolger 672,954 

Car f ender, D. Guarino 572,984 

Car fender, W. J. Kendall 573,415 

Car fender, K. E. Phinney 573,352 

Car fender, Sparmo & Russo 673,242 

Oar fender, street, B. P. Seymour 573,434 

Car gongs, actuating devic^or street, T. Kelly.. . 573,224 

Car replacing frog, W. A. Adams 573,380 

Car ventilating window. Glover & Smith 572,979 

Card embossing machine, O.C.Hale 573,407 

Carpet stretcher, E. E. Hull et al 573,149 

Carriage gear, C. A. Behlen 573,384 

Carriage top connection, A. Krlder 673,006 573,007 

Cash register, B. P. Spaulding 673,046 

Casket attachment, M. Altmeyer 673,124 

Centrifugal machine, J. G. Klenk 673,090 

Chain, L. D. Howard 572,991 

Chair. See Dental chair. 

Chair fan attachment, rocking, R. Taggart 573,114 

Chart, zodiacal, J. & C. Lindahl 573,091 

Chin siipport for laying out the dead, F. R. Pales 573,178 
Chlorln, apparatus for making, Sadler & Wilson. . 573,039 
Chopper. See Cotton chopper. 

Christmas tree stand, H. W. Kurtz 573,225 

Chromos, mounting, P. 1. Bonney 572,956 

Chuck, E. H. Vogel. 673,189 

Churn, R. J. Force 573,400 

Clamp, C. D. Pittis 573,287 

Clamp for textile machinery, cloth, C. Weichelt.. 573,065 
Cleaner. See Boiler cleaner. Tube or pipe 

cleaner. 
Clocks, self winding mechanism for electric, C. 

M. Crook 573,430 

Cloth cutting machine, G. Imhof 13,186 

Clothes pounder, H. W. Toler 573,314 

Clutch, friction, S. Brown 572,957 

Coal cutting and drilling machine, combined, S. 

Raybould 573,237 

Coffin truck, embalming table, etc., combined, W. 

F. Shaw 573,303 

Coin holder, C. A.Webster 573,251 

Column, P. Johnson 573,151 

Columns, means for sinking wall or other sup- 
porting, R. S. Gillespie 573,404 

Combination lock, D. J. Cable 573,136 

Cooking utensil, J. K. Purlnton 573,291 

Corking machine vent attachment, W. O. Vilter.. 673,426 
Cotton chopper and cultivator, D. C. Summers... 573,369 
Coupling. See Car coupling. Drill rod coupling. 
'Thill coupling. 

Coupling for rolls, J. P. Budke 573.203 

Oou pon system, credit, W. R. Gillette 572,978 

Ctate lid, W. H. H. Sallee 673,040 

Crate, shipping, J. H. Jewett 672,998 

Cultivator, T. 0. lleming 573,143 

Curling iron, G. Skinner 573,112 

Gutter. See Band cutter. Potato cutter. 

Cutter head templet, S. J. Shlmer 573,304 

Cycle, skating, T. A. Marteehy 573,096 

Danger signal, Harris & Benardin 573,218 

Delivery receptacles, device for securing, W. H. 

Miller 573,341 

Dental chair, A. W. Browne 573,133 

Dental furnace, Schwartz & Clgrand 573,361 

Die, J. J. Theobald 573,371 

Directory, offloe, W. W. Powers 573,364 

Door catch, P. W. Tobey 573,372 

Door check, E. L. Schacht 673,300 

Door closer and stop, combined, B. M. Davis 573,395 

Door hanger, M.C. Richards 573,108 

Drainer, cellar, W. Lee 573,014 

Drill. See Grain drill. Hand drill. 

Drill rod coupling, J. T. Moran 573,433 

Drum, E. Boulanger.. 573,320 

Dye, red, T. Sandmeyer 573,299 

Dyeing apparatus, H. A. Metz 573,229 

Educational appliance, H. Eckhardt 572,973 

Egg tester. Smith 4 Landis 673,306 

Election booth, C. G. Weber 673,250 

Blectric cable, P. Borel 573,178 

Electric conductors, automatic grounding device 

for, G. A. Jewett 573,222 

Electric furnace, M. Schindler 573,041 

Electric generator, direct current dynamo, B. G. 

Lamme 573,009 

Electric meter, T. Duncan 673,0iB, 573,060 

Electric meter, C. Erben 573,062 

Electric meter, W.D.Marks 573,021 

Electricity an d conduit for holding same, conduc- 
tor of, A. Selkirk 573,302 

Elevator attachment, E. C. J enkins 572,996, 572,997 

Embroidering machine, R. Weiss 573,119 

Engina See G as engine. Rotary engine. Steam 
engine. 

Engine Igniter, gas, P. J. Rettig. 573,296 

Envelop, W. Albers 573,123 

Evaporating pan, L. F. Haubtman 573,219 

Ihric. See Pile fabric. Tir fabric. 
Fan device and rocking chair, automatic, P. Serge- 

Kisslow -. 573,167 

Feed water heater, W. L. Shepard 573,111 

Fence post, H. Mater. 673,087 

Pender. See Car fender. 

Fertilizers, apparatus for making, Courtney & 

Schwartz 572,985 

Pile box, W. Lumley 573,020 

Filter, water,IJ. A. k E. W. Hasenpflug 673,409 

Fireproof construction, Balpb & Wright 573,127 

Pish scaling device, H. W. Qremmels 572,982 

Flat Iron support, M. S. Thompson 673,052 

Flower stand and bracket therefor, R. E. Burke. . 573,073 
Fluid pressure automatic brake, G. Westing- 
house, Jr 573,190 

Fluid pressureSreduclng apparatus, H. P. Fuller.. 573,213 

Fodder binder, C. A. Gordon 572,980 

Folding machine, rotary, T. M. North 573,348 

Form washing device, A. It. Hemphill 573,410 

Furnace. See Blank furnace. Boiler - furnace. 
Calcining furnace. Dental furnaca Electric 
furnace. Smoke consuming furnace. 

Furnace, Peck & Patterson 573,235 

Furnace grate and automatic stoker, J. G. Sander- 
son 573,298 

Purring for buildings, metallic, J. T. McCormick 573,153 
Gage. See Tympan gage. 

Garment, O. Van Oestrum 573,060 

Garment fastener, O. Van Oestrum 573,057 to 573,059 

Gas and electric fixture, combination, J. E. & W. 

M.Brown 573,387 

Gas, consuming hydrocarbon, T. L. WiUson 573,377 

Gas engine, F. B. Culver 573,209 

Gas generator, T. Hennessy 573,183 

Gas heater, J. W. Carter 673,305 

Gas, manufacturing carbonic acid, B. T. L.Thom- 
son 573,053 

Gas meter, J. Dodd 573,399 

Gas or water switch, S. W. Garrison 573,403 

Gem setting, D. W. Costigan 573,139 

Generator. See Electric generator. Gas genera- 
tor. 

Glass, composition for, K. H. Dangler. 572,968 

Glass from flattening ovens, conveyor for carry- 
ing, Zellers & Blanchard 573,318 

Glove, boot, or apparel fastener, Freund & Sap- 

pey 573,401 

Glove fastener, W. S. Richardson 573,188 

Glove holder, E. R. Nablo 573,232 

Grain binder trip mechanism, B. F. Stewart 573,048 

Grain binder tying mechanism, B. F.Stewart 573,307 

Grain drill, J. M. King 573,416 

Grate, J. S. Roake 573,164 

Grinding machine attachment, drill, J. H. Agesen 572,944 

Gun battery, nlatoon, R. B. Potts 673,363 

Gun mount, R. B. Dashiell 573,210 

Hame fastener, G. C. Bostwick 573,131 

Hand drill, J. MlcSweeney 573,231 

Hand protector, C.H.Gleim 573,215 

Harness, R. P. Sp encer 573,306 

Harrow, A.R.Troutman 573,315 

Harvester bu ndle carrier, P . Hanson 673,066 

Harvester, corn, B. Bucher 572,958 

Harvester, corn, J. Dain, Jr 572,967 

Harvester, corn, G.O. Heuck 573.270 

Harvester, com, J. W.White 573^87 

Harvester sheaf carrier, self binding, J. P. 

Steward 573,244 

Hat and coat hook, C. P. Brand 573,258 

Hater cap, W. J. Worden 573,193 

Headlight, O. A. Comstock 573,177 

Headlight, electric car,J.H.Neal 573,283 

Head rest, G. T. Higgms 573,147 

Heater. See Feed water heater. Gas beater. 

Heater, G. A.Watson 573,170 

Heater and purifier, combined, J. Bonar 572,955 

Hedge plashing implement, J. A.Mitchell 573,343 

Hinge, L. Bartelmes 573,197 

Hook. See Hat or coat hook. 

Household reminder, G. H. Albee 573,319 

Ice cream freezer, L. D. Railsback 673,393 

Ice cream mould and dipper, C.W. Harmon etai 573,987 

Ice creeper, D. M. Forsyth 672,975 

Ice tongs. Bird & Weston 572,953 

Impact tool. J. P. Clement 573,260 

Incandescent burner for fluid combustibles, E. H. 

C. Oehlmann 573,031 



573,153 



Indexer, J. W. Kea 

Indicator. See Station indicator. 

Indicator, W . F. Reichenbach 673,108 

Indicator or signal, J. P. Coleman 573,307 

t hier, G. W.Sheiton 573,363 

Insect powder duster, P. K. Holltnan 573,184 

Insulator, P. M. Locke 573,092 

Insulator, wall, J.J. O'Neill 573,101 

Jack. See Armature Jack. Shoe machine jack. 

Sole machine jack. 
Joint. See Wire joint. 

Kettle spout attachment, M S. Kjellstrom 573,330 

Keyboard, J. P. Black 572,953 

Keyhole guard, J. 8. Hecker 572,988 

Knife. See Lathe knife. 

Knitting machine, circular automatic rib, Leigh- 
ton i Rice 573,275 

Knitting machine, rotary, B. Vermil yea 573,063 

Knockdown table, G. B. Yost 673,428 

Lacing cord, J. P. Tolman 573,249 

Lamp chimney protector, J. Kulcsar 573,155 

Lamp, electric arc, A. C. Dobrick 673,398 

Lamp, electric arc, Richter & Eschler 573,161, 673,162 

Lamp, regenerative. Smith & Gordon 573,113 

Lamps, wick adjuster for central draught, N. 

Johnson 573,223 

Lantern, W. C. Homan 673,148 

Lantern, tubular, C. Bergener 672,949 

Lathe knife and cutter head, L. G. Merritt 673,098 

Lawn sprinkler, 1. H. Gingrich 573,083 

Leaf spring, G. H. Williams 573,121 

Leg, artificial, H. Heinec ke 572,989 

Lens, spectacles, or eyegl asses, ^A. H. Hart 573,087 

Letter box, safety street, J. W. Hentz 573,220 

Level, T. P. Deck 573,311 

Limb, artificial, B. H. Brickson 573,266 

Linotype machine, G. A. Bates 572,947 

Linotype machine knife attachment, P. T. Balls 573,383 
Liquids, apparatus for purifying and decolorizing 

saccharine or other, M. Pridham 573,355 

Liquids, purifying and decolorizing saccharine or 

other, M. Pridham 673,389, 573,290 

Lock. See Combination lock. Sash lock. 

Loom, G. A. Draper 573,264 

Loom let off mechanism, I. E. Palmer 573,160 

Loom pattern chain support, W. J. Lutton 573,279 

Loom shuttle box operating mechanism, A. Lock- 
wood 573,276 

Loom temple, W. I. Stimpson 573,308 

linnet poles, attaching field, F. O. Blackwell 673,130 

Magnet poles, securing field, H. G. Reist. 573,107 

Manbagfastener,M. S.Cody 673,074 

MaltedToods, C.Rach 573,236 

Mandolin, B. N. Rethey 573,367 

Match receptacle, W. C. Schaper 673,423 

Match safe, M. C.Russell 573,368 

Matrices and apparatus for distributing same,|W. 

Berri 573,199 

Measuring machine, cloth, Kullberg & Brunzell.. 573,335 
Meter. See Electric meter. Gas meter. Watt- 
meter. ' 

Milk heating vat, Buch & Belser 573,389 

Mill. See Rolling mill. 

Mining machine, coal, J- M. Householder 573,271 

Mixer. See Batter mixer. 
Mould. See Ice cream mould. 
Moulding machine for forming warped or irregu- 
lar surf aces, B. L. Taft 573,050 

Mortising machine, wood, S. P. Tibbetts 573,312 

Motor, P. Stark 573,366 

Motor or engines. M. Balzer 573,174 

Mug, shaving. Savage & Loughran 573,240 

Music box, f: J. Bernard 672,950 

Music box, O. P. Lochmann 573,018 

Nipple holder, W. Lee 673.013 

Note disk holder, O. P. Lochmann 573,017 

Numbering head, O. Bartusch 573,175 

Nut lock, C. T. & A. DeGraffenried 573,397 

Nut lock, J. Martin 673,023 

Nut lock, T.Seely 573,044 

Nut locks, means for unlocking, J. G. Landes 673,337 

Organ ree d tunin machine, C. N. Rand 673,103 

Ornamental surfaces, apparatus for producing, 

Chaves & He man 573,206 

Overalls, etc:, C. J. Raiffeisen 573,292 

Pan. See Bake pan. Evaporating pan. 

Pants guard and lock, combined bicycle, H . A. 

Rauert 673,104 

Paper bag machine, Lorenz & Claussen 673,277, 573,278 

Paper tube machine. Knight & Blackwell 573,004 

Pattern or chart, M. E. Hall 573,408 

Pencil pointer, W. E. Simonds 673,384 

Piano, automatic. White & Parker 673,42V 

Piano resonator, F. L. Gouivin 572,981 

Picks, etc., eye forming machine for, C. Rossman 573,109 

Pilefabric, A. Webbetal 573,118 

Pin. See Safety pin. 

Pistol, magazine, P. B. Latrige 673,338 

Planetarium, J. M. Chancy 673,137 

Planter, potato, J. W. UnderhUl 573,064 

Plow, W.Stephens 573,368 

Pneumatic dispatch tube, C. B". Pike 673,037 

Post. See Fence post. 

Potato cutter, 8. Hikami 573,099 

Precious metals from their alkali cyanide solu- 
tions, precipitating, M. Netto 573,233 

Press. See Baling nress. Printing press. 

Printing device, C.B.Kles 573,003 

Printing machine and its tympan, sheet perf ect- 

ing, L. C. Crowell 573,393 

Printing machine tripping motion, S. D Tucker.. 573,425 

Printing press, job, H. Jonnson 573,413> 

Projectile coating, C. Y. Wheeler 573,120 

Propeller governor. Turner & Cummings 573,116 

Propeller wheel, E. J. Parker 573,361 

Pruning implement, Lowe & Gandee 573,339 

Pulley, sling, F. Thompson 573,248 

Pump, M. t!& M. C. Chapman 572,969 

Pump, W. Clarkson 672,962 

Pump, feed, J. Grubinski 573,085 

Pump, hydraulic, W. Clarkson 572,963, 572,964 

Purse, A. Kress 573,332 

Radiator support, L. S. Bunker 573,269 

Railway construction, electric, G. Westinghouse. 573,086 

Railway crossing, A. Lavole 573,011 

Railway defect cards, protector for, G.lPensky.. . . 573,334 

Railway, electric, A. c; O'Connor 573,334 

Railway, electric, A . Sprague 573,169 

Railway signal, 6. w . Keller 573,414 

Railway station signal, A. A. Sprague 573,047 

Railway switch, electric , 8. A. Mustain 573,344 

Railway system, electric, B. E. Osbom 573,033 

Railways, safety apparatus for street or other, P. 

Dowd 572,971 

Rake and fork, convertible, M. T. Burket 573,135 

Register. See Cash register. 

Registering machine, L. B. Allen 573,381 

Road planer, J. C. Steele 573,243 

Roller. See Shade roller. 

Rolling mill, J. R. Jones 573,000 

Rolling mill feed table, S. V. Huber 573,185 

Rossing machine, A. E. Seals 572,948 

Rotary engine, M. B. Clark 572,961 

Rotary engine, Goodner & Chritton 573,179 

Safety pin, Kelso & Rbsenbaum 573,002 

Sand blast and apparatus employed in operating 

by sand blasts, A. Gutmann 573,180 

Sash fastener, F. E. Benedict 573,255 

Sash fastener, H.S. G.Bay 573,296 

Sash holder and lifter, R. H. Wheeler 573,374 

Sash lift and lock, bedside, D. Fletcher 673,387 

Sash lock, J. A.Newton 573,347 

Sash, reversible window, P. Cramblltt 673,381 

Saw guide, band, W. McBeth 573,038 

Scale, weighing, W. G. Lenker 573,015 

Scale, weighing, J. H. Stephens 673,867 

Screen. See window screen. 

Screen, G. W.Cross 572,966 

Screw holding device. J. H. Knapp „. 673,331 

Seal, car, W.T.Gilbert 673,145 

Sewing machine, Bailev & Burns 673,382 

Sewing machine fan attachment, J. T. Lee 573,012 

Sewing machine needle throat, W. H. Hanna 573,827 

Shadeholder, B. Conner 573,138 

Shaft and belt tightener, counter, E. C. Weston.. 573,191 

Shafting hanger, I. N. Hamilton 873,182 

Shears,!. Dohnal 573,076 

Ships' bottoms, scouring brush for cleaning, C. P. 

Turner 573,115 

Shoe machine Jack, P. E. Faancls 573,144 

Shoe polishing device, E. Young. 573,379 

Shoe tip punching machine, H.Ii. Kemp 573,274 

Shovel. See Steam shovel. 

Sifter, J. W.Johnson 573,272 

Sign, electric, F. H. Hawkins 573,088 

Signal. See Danger signal. Railway signal. Rail- 
way station signal. Telephone circuit line 



signal. 
^aatlag 



Signaling apparatus, electric, Herzog & Wheeler. 573,331 

Smoke consuming furnace, G. A. Bell 573,385 

Smoking tube, J. Vester 573,064 

Soap, making, L. Gottschalk 573,084 

Soldering club, electric, Stotz & Schindler- Jenny, 673,345 

Soldering machine, can, W. J. & E. Phelps 573,036 

Soldering machine, can, W. H. Smyth 573,423 

Sole laying machines, pressing form for, E. E. 

Winkley 673,069 

Sole machine jack, E E Winkley 573.068 

Spinning mule. Meats & Dean 673,280 

Sprayer or sprinkler, E. J. Meyer 573,167 

Spring. See Leaf spring. 
Sprinkler. See Lawn sprinkler. 

Stacker, pneumatic, G. A. Anderson 573,125 

Stamping machine, mail, J. H. Barr 573,128 

Stand: See Plower stand. 

Staple forming and driving machine, W. H. Jack- 
son 573,329 

Station indicator, M. H'urBt Blism 



Station indicator, railway, A. Palf y 573,350 

Steam boiler, W. H. Berry 573,256 

Steam boiler, R.Joy 573,001 

Steam engine, C. A. Backstrom 572,946 

Steam engine, M. T. & M. C. Chapman 572,960 

Steam engine, H. B. Halvorsen 573,318 

Steam engine, single acting, H. & P. Nadig 573,030 

Steam from tubs, means tor conveying, J. Mar- 
shall 573,340 

Steam shovel, J. Campbell 573 204 

Sterilizing apparatus, G. W. Kellogg 573,273 

Stock marker, D. C. Shannon 573,110 

fiopper. 8 e Bottle stopper. 
Studs, buttons, etc., to wearing apparel, means 

for attaching, G. W. Younger 573,317 

Swaging machine, J. C. Taft 573,051 

Switch. See Railway switch. 

Switch, B. M. Hewlett 573,146 

Table. See Billiard table. Knockdown table. 

Tag, 8. H. Brown 573,321 

Talking machine apparatus, E. H. Amet 573,071 

Tally sheet and manifolding detachable sales 

sheet syste ms, holder for, A. B. Hilton 572,990 

Tanning, H.SchWeitzer 573,362 

Tanning apparatus, B. Du Bois 573,077 

Telegraph receiver, submarine, A. Piedfort 57,3,286 

Telegraph sounder, mechanical, Alexander & 

GlUham 572,945 

Telephone circuit line signal, Wales & Arnold 573,117 

Telephone transmitter, L. W. Pullen. 573,356 

Telephone transmitter, P. A. Ray 573,294 

Tetranitrocellulose, manufacture of solutions of, 

E. Bronnert 573J32 

Textile stretching device, W. C. Mackinney 573,095 

Theatrical structure, Dunn & Bronaugh 573,141 

Thermostat, C. Burgher 573,134 

Thill coupling. C. R.Jones 573,152 

Tile, roofing, M. Horlocker 573,.328 

Tireadjuster, J.T.Taylor 573,310 

Tire fabric, P. Krumscheid 573,008 

Tire valve, pneumatic, W. B . Collins 673,392 

Tires, tool for repairing pne umatic, D. A. Syme. . 573,049 

Toy, jumping, F. P. Shek 573,241 

Toy, sounding wheeled, Harbaugh & Rudiger 573,217 

Treadle mechanism, F. Ljungatrom 573,016 

Tricycle, D. M. Pfautz 573,286 

Trolley pole safety device, B. H. Borreson 673,237 

Trough . See Watering trough . 

Trousers, bicycle, M. Aron 573,173 

Truck brake connection, M. G. Hubbard, Jr 572,992 

Truck, lumber, Hodell&Olson 573,269 

Truck, pivotal car, McGuire & Hubbard 573,029 

Tube. See Pneumatic dispatch tube. Smoking 

tube. 

Tube or pipe cleaner, A. Jackson 572,994 

Tweezers, diamond, L. A. Plaget 673,036 

Tympan gage, B. McGinty 673,345 

Type, means for justifying, B. L. Pairchild 672,974 

Typewriting machhie, G. C. Elliott 673,081 

U mbrella, folding, W . O . Whitney 573,375 

Valve actuating mechanism, G. Alderson 573,194 

Valve, check, W.. 1. Miller S^.M? 

Valve device, gas engine, W . L . Crouch 573,322 

Valvegear, engine, P. Mundt 573,100 

Valve, tank, B. F. Mills 573,025 

Vat . See Milk heating vat. 

Vegetable cutting and grating machine, C. A. 

Langer 573,431 

Vehicle brake, V. T.Sweeney 573,246 

Vehicle, motor, G. Langer 573,010 

Vehicle starter, C. Dletz •. 572,970 

Vehicle wheel, P . Richardson 573,238 

Vehicle, wheeled, J. J, Kulage...; 573,334 

Vehicles, construction and propulsion of, J. Gam- 

betta 573,314 

Vessels, construction of, R. A. Roberts 673,297 

Vise, J. M. Van Meter 573,056 

Walking stick and umbrella, combined, E. B. 

Greene 572,983 

Warp compressor, D. McTaggart 573,346 

Washing machine, J. H. Lams<Hl 573,336 

Washing machine, H . J. Paarmann 673,349 

Water tower, Jackson & Moss 572,995 

Watering trough, self , J. E. Kordlck 573,005 

Wattmeter, T.TJuncan 673,078 

Weather strip, H. W. Albright. 673,193 

Weighing and registering machine, Hanna & 

Palrman 572,986 

Weighing apparatus, P. H. Richards 573,420 

Weighing machine, F. H. Richards . .573,418, 573,419, 573,431 

Weighing machine, F. B. Thompson 573,424 

Weighing machine, automatic, E. G. Thomas 573,247 

Well drilling machine, L. D. Ennes 573,973 

Weils, method of and means for removing paraffin 

from oil, P. A. J'lanegln 573,142 

Wheel. See Propeller Wheel. Vehicle wheel. 

Wheel, T. B. Selbert 573,166 

Winch, hoisting, F. B. Grater 573,326 

Winding machfne, yam, W. R. Harris 573,268 

Winding yam from chains onto filling bobbins, 

machine for, Pratt & Upton 573,288 

Window, T.W.Gabd 673,402 

Window in shape of a ladder, safety, F. Scherrer 573,165 

Window screen, adj ustable, J. A. Smith 673,365 

Wire joint, C. E.Brown 578,386 

Wire netting, H. K. Swinscoe 573,370 

Wire stretcher, w oven, J. W. Hutchison 573,150 

Work holding dev ice, E. N. Gates 673,335 

Wrench, J. p: Tiner 673,313 

Wrench, J. E.Wood 573,070 

Yam skeins, apparatus for holding, J. T. Ham- 
monds 572,985 

Yoke center, neck, W. B. Haigbt 573,181 



TRADE MARKS. 

Ale, T. McMullen & Company 29,313 

Antipyretic and analgesic preparations, A. H. 

Still 39,307 

Bicycles, M. E. Johnson 29,325 

Brushes, tooth. Hamburger & Company. .29,301 to 29,304 

Butter, Belle Springs Creamery Company 29,315 

Canned meats, fish, vegetables, fruits, and con- 
densed milk, W. B. 'Timms 29,316 

Clinical and office instruments and apparatus, H. 

Sanche 29,300 

Dyestufife, Farbenfabriken, vormals Pr. Bayer & 

Company 39,323 

Food, certain named fat producing, A Loring 29,311 

Gloves and hosiery. Firm of M. 8. Bsche 29,297 

Gum, chewing. Grove Company 29,322 

leather, Kullman, Salz & Company 29,398 

Medicinal wine, A. H. Still 29,308 

Medicines, laxative, Tarrant & Company 29,306 

Mineral water, natural, .^scidap Bitter Water 

Company 39,312 

Paper, linen writing, Marcus Ward & Company. 

29,392 to 29,294 

Printed publications, Burke & Beyer 29,295 

Remedies, household, R. N. Dowsley 29,305 

Remedy for the tobacco habit, W. J. Patterson 39,309 

Soap, C. Davis cS Company 39^318 to 29,321 

Soap, T. A. Kasey 29,317 

Sugar substitute, Farbenfabriken, vormals Fr. 

Bayer & Company 29,314 

Tab B which are attachable to wearing apparel, fas- 
tening, M. H. Mergenthaler 29,2% 

Toy torpedoes and toy paper,caps,iM. Backes'Sons 29,299 
Witch hazel balsam, preparation of, C. T. Bos- 
worth & Company 39,310 

Wood fillers, C. A. Reeve & Company 29,324 



DESIGNS. 



Bedstead, G. Semel 

Bird scarer, W. A. Taylor 

Border plate, metallic, E. A. Langenbach.. 

Bx, H. A Deknatel 

Brick, Are, A. B . Clunies 

Dish, A . A . Southwick 

Exercising club, A. M. Heydrlck 

EyeRlass case, J. S. Spencer 

Fence strand, D. C. Benjamin 

Flush tank, B. M. Carney , 

Glass dish, J. B. Hill 

Guitar body, G. Behm 

Handle for pans, etc., F, L. Ja ck 

Kitdien cabinet, W. B. pigg 

Oven shelf, A. B. Garling 

Pedal foot pieoe, B. Janney 

tbcil, lead, 8. Kraus ~ 

Pillow case, A. W. Hanington 

Rail splice, W. S. Patterson 

Railway spike, A. Barrows...; 

Ring, C. Knapp 

Shoe welt, J. Waldeu.. 



26,415 

26.419 

.26,413. 26,414 

26,400 

26,403 

26,397 

26^8 . 



. 26,410 

. 26,409 



26,401 
26.416 



, 26,417 
26,404 

. 26,408 



Spoon, etc., G. h. Crowell, Jr 

Truck side frame, car, J. A. Brill 26.405 to 

Velocipede fork and crown, A. G. Moore 



26.393 
26,407 
26,411 



A prlncnd copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will b e furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian parents may now be obtained by the in< 
ventors for any of the inventions named in the fore- 

foing list, provided they are simple, at a cost of $40 each. 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreisn patents may also be obtained. 
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ORDINARY RATE8. 

Inffide Paget each insertion -- 75 cents a line 
Bncic l'age« each Insertion ---- 81.00 a line 

^^TFor some classes of AdvertisemtntSt Special and 
Higher rates are required. 

Tbtt above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tiseiu ents at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office aa early aa Thursday 
morning to appear in the following week s issue. 
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OOD 01 mnU WORKERS 

withont steam power can save 
time and money by using onr 

Footai)iiHai)ilPowei|nacl|iiien] 

SElfD FOB CATALOGUES— 

^—Wood-working Machinery. 
B— Lathes, etc. 
SEHZCA FAUS BIFG. COHFAXT. 

695 Water St, Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 

eating and valuable table showing the number of patents 
granted for the Tarious subjects upon which petitions 
have been filed from the beuinnine down to December 
31. 1894. Contained in Scikntipio Amkricax Sup- 
PLKMBXT. No. 100' J. Price 10 cents. To be had ai 
this office and from all newsdealers 



L"OWE.R& FOOT! SHAPERS. PLANERS. DRILLS 
A^-kjpC MACHINE SHOP OUTflTS. TOOLS 
** I ri ^ O.I ANO SUPPLIES. CATALOGUE rHtL 
SEBASTIAN LATHECO 120CULVERT ST. CINCINNATI, 0. 



«...K'i... PBOFITMLE 

Tbe immense saving effected b j the use o f our 
ppppPCTED forcrusbint; ores basin many 
~"_^j: _ __ Instances made the above 
^£^r P A HH statement a reality. Pros- 
^9 I Ei#%IWI pectorsandminingcapitalists 
_ ^_ _ _ _ ^ investigate. Notbing like 
^2 ^r ^ WkM ^3 them in all Christendom, 
O I tWntr Write 

GATES IRON WORKS, CHICAGO. 



For All Shaft Sizes. 




Patented. 
^^ Write for prices. 
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Ball Bearings 

For High Speeds. No Heat- 
ing. No Wear. They Save 
Power. Oil, Time. Used 
by Best Machine Builders. 

THE BALL BEARING CO.. 
12 Watson St.,Boston, Mass. 



Bicycle Machinery. 

Bicycle Chain Side-Link 
Punching & Piercing Press 

Capacity, 120 links per minute. 

I»" Smd for Booklet, 

The Waterbury Farrel Foundry and 

Machine Company, 

Bank St., Waterbury, Conn., U. S. A. 




Stark Anti-Friction Ball Bearing 
, fc^ END THRUST 

^^^^^^^^^ -AND— 

I^^^B^P STARK ANTI-FRICTION 

^^ DRAWING SPINDLE 

' ^T" Send for catalog B.L. 

JOHN STARK, Waltbani, Mass. 

Tacrk Brot., 36-46 Weal Ruidolph StraeC Chieam, 111 
Ltd., 81 CroaaStrMt, Fiiubarj, LoodoD, B. C, EDfCuid. 



lU. CbMM. CbucUUftCo. 



EXTEND YOUR TRADE 

Manufacturers wishioK to extend their trade In Ens- 
land, should write V. H. HOUGHTON & €(»., !»5 
ICesent St.. London. This Arm has special facilities 
for dotnfr business with English merchants and ship- 
pers, and is prepared to extend trade or open a mar- 
ket oh moderate terms. 



CATALOGUES FREE TO ANY 



Q.^QXiUQNN % ^N\'o\\TVA^Vv 




lUatcbmaking a Crade for Voung men and lUotnen 

Par$oi»' Tiutitutc for Ulatcbmaker$, Eiiaraoers and Optician* in new Quarters. 

r- Send for 1897 Catalogue. 1 1 1 Bradley Ave., PEORIA, ILLINOIS 



f.and ^ H. P. Gas or Gasoline Engines. 

IWell made, practical machine suitable for any kind of light work, and so simple that a boy can op- 
erate them. No fire. Furnished with electrical Igniter. Send stamps for descriptive matter and 
prices. All sizes up to 35 h. p. PIERCE ENGINE CO., 17 N. 17th S^t., Uaclue, WiH. 




. ROCK 'ifus'JiTESTTHRjS^ 
IfU..^ ADJUSTABLE CRUSHER MAI* 




MB 7 DESCRlPTIve'CATALOGU^ 

FMSERt CHAmiERS>CHICilGO. ILL.U.SA 



BUY TELEPHONES 
That Are Good--Not Cheap Things 

The Mutual Telephone Co., Petersburg, V&., chansed 
a Mason-Maxwell equipment and now are happy with a 
400 " Western " outflt. 

Rundredsof similar cases may be cited affecting tbe 
apparatus of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 

250 South Clinton Street, Chicago 
The Largest Manufacturers of TeUfihones in the U. S. 



WATER MOTORS 



GAS ENGINES & VENTILATING FANS 

The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact: Invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilatlDK t&as, ice cream freezers, meat 
choppers, etc. In use toe world over, and recommended 
by water companleseverywbere. Address for circular, 
Itackus Water lUotor Co.* Newark, N.J,, IJ.-S.A, 



THE BILLINBS WIRE CUTTER 

Drop forged from 
the best Tool ?tee]. 
Six Cutting Edges. 
Adjustable Gauge. 
Workmanship 

the Best. 
Length 10 Inches. 
^f Semi for circular " TT. C." 

THE BILLINGS & SPENCER CO., 

Drawer 3. HARTFORD, CONN. 





BARN ES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thaaa Qreat Advantages: 

Tbe speed can be inBtantl^ cbanged from to 1600 
without stopping or shifting belto. Powerapplied 
can begradnated to drive, with equal smiBty, the 
smallest or largest drtlU within its range — a von- 
derfnl economy in time and great earing in drill 
breakage . Send for catalogue. 

W. F.&JNO. BARNES CO.. 
1999 Ruby St., - Rockfordp III, 



VELOCITY OF ICE BOATS. A COL^ 

lection of interesting letters to the editor of the Scien'- 
TiPic AMEtiiCAN OH the question of the speed of ice 
boats, demon. St ratine how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explttnatory diagrams. Contained in hcirntific 
AMEitiCAN Supplement, No. '^14. Price lO cents. 
To be bad at this office and from all newsdealers. 



Cbe Scientific American 

PUBLICATIOnTfOR 1897. 



The prices of the different publications i n the United 
States, Canada, and Mexico are aa follows : 

RATES BY MAIL. 

Scientific American (.weekly), one year, - - 13.00 
Scientific American Supplement (weekly), one year. 5.00 
Export Bdltlon of the Scientific American (month- 
ly) In Spanish and English, 3.00 

Building Edition of the Scientific American 

(monthly), 2.50 

COMBINED RATES 

In tbe United States, Canada, and Mexico. 

Scientific American and Supplement, ... 7.0O 

Scientific American and Building Edition, - - 5. 00 

Scientific American, the Supplement, and Building 

Edition, 



9.00 



Terms to Foreign Countries. 



The yearly subscription prices of Scientific American 
publications to foreign countrips are as follows: 



o.s. 

Honey. 

Scientific American (weekly). - - - 94.00 
Scientific American Supplement (weekly) 6.00 
Building Edition of the Scientific Amer- 
ican (monthly), . _ _ _ - 3.00 
Export Edition of the Scientific Amer« 
lean (monthly) in Spanish and Eng- 
lish - 3.00 



Eogltih 
Hooej. 

£s. d. 

16 5 

1 4 8 



12 4 



Combined Rates to Foreign Countries. 

Scientific American and Supplement, - 8.50 114 11 
Scientific American and Building Edt 



tlon, 



6.50 



1 6 

2 5 



Scientific American, Scientific American 

Supplement, and Building Edition, - 11.00 

iW Proportionate Rates for Six Months. 

The above rates Include postage, which we pay. Re- 
mit by postal or express money order, or draft to order of 

MUNN (k CO.. 361 BroadwaFt New Vork. 
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ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
AMERICAN, continue to examine Improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had nearly Fifty 
years' experience, and now have uneqiialed facilities for 
the preparation of Patent Drawings. RpeciflcationB, and 
tbe prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mimn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Trademarks, Reissues, Assign- 
ments, and Reports on Infringements of Patents. All 
business Intrusted to them Is done with special care and 
promptness, on very reasonable terms. 

A pamphlet sent free of^ charge on application, con- 
taining full Information about Patents and how to pro- 
cure tnem; directions concerning Trademarks, Copy- 
rights, Deslgna, Patents, Appeals, Reissues, Infrlnse- 
ments. Assignments, Rejected Cases. Hints on the 
sale 01 Patents, etc, 

We also send, free of charge, a Synopsis of Koreign 
Patent Ijaws, showing, the cost and method of securing 
Patents In all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway New York. 

Braxoh Offices. - No. 622 and 624 F Street, Paclfio 
Building, near 7th Street. Washington, D. C. 
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ARMSTRONG'S * PIPE ^THREADING 




— AND- 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 

Water, Gas. and Steam FlU 

ters* Tools, Hinged Pipe Vises, 

Pipe Cutters, ^tucits and Dies 

Tint rersallu jicknowlefiOid to be 

THE BEST, ^^a'end ^ cataiog. 

THE ARMSTRONG NIF8. CO. 

Jtridgeportt Conn. 



Transits and Leveling Instrumcnts. 



NICKEL 
PLATBD 



ELECTRIC LEVELS 

IPP! 




Sizes, 2 and 3 inches. Prices, 25 and 30 cents. 
ForBookonl C. K. RICUAKU!«ON Oc HOV, 
the Level. ( p. g. Box 9Tr, Athol, Mass., U. S. A. 



[WELL DRILLING MACHINERY 

^MANUFACtURCO BV 

WILLIAMS BROTHERS. 

ITHACA. N.Y. 
{MOUNTED OR ON SIUS.FOR 
IDEEP OR SHALLOW WELLS^ WITH 
\ STEAM OR HORSE POWER 
J 5EMD FON CATAUOeUB 
B'*OOIIESS WIUJAM«^on&ITHACA.N.VJ 




;REE sample copy ^lug?."'' 

...An Elementary Journal for Students 

of Mechanics, Electricity, Architecture, Mining, 
Plumbing, Heating and Ventilation, Steam 
Engineering, Civil Engineering, and Mechanical 
and Architectural Drawing. 

Box 942, 

Scranton, Fa. 



HOME STUDY, 



MECHANICAL ^oOURVEYINB 
DRAWING A Otaughtbymail 

Large salaries earned. Terms moderate. Uses your 
spare time only. |7~ Send for Catalogue. Black 
Correspondence School, Box 447, Paterson N. J. 



. . Physical and School Apparatus . 

INDUCTION 

wvJ 1 Lo for experi- 
ments in X rays and 
other electrical work. 

tW catalogue Free. 

E. S. RITCHIE & SONS, Brookline, Mass. 




Experimental & Model Work 

Cvrculars & advice free. Uardam & Son, 96 John St.^N.Y. 



GREENFIELD 

Steam Engine Works. 

Established 1874. 
Manufacturers of Greenfield Sta- 
tionary, Portable and Yacht 

ENGINES AND BOILERS. 

Also Horizontal, Automatic 
and Variable Cut-off Engines. 

Sltei from 3 to I'i Hon&-Poir»r. 

Also Vertical and Horizontal and 

Marine Boilers, Steam Pumps 

and Adams' GrateBars. 

W.G.tScG. <;reenfiel.d, 
Eaat Newai-k, N.J. 




DORMAH'S 
VULCAHIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Scais, Engraving and 
Die Sinking of all kinds. Established 1860. 
t3^ Send for Catalogues. 
THE J. F. 1¥. DORmAN CO. 
121 E. Fayette tSt., Baltimore, Md., U. 




NOW IS THE TIME TO SUBSCRIBE 

— FOR THE — 





FINEST AND FASTEST- 



''' RIVETT LATHE 

FaneuilWatchToolCo. 

Boston, Mass., U.S.A. 

Witb'tbe new attachment, the Rivett Automatic Cbu.k 
Closer, from 10U% to 3003^ more work can be done. 

NEW TOOLS. . . NEW CATALOGUE. 1896 




.^-— BALTIMORE.MD.-^^ 

MANUFACTURERS AND DtSlGNFRS OF ALL Kinds OF 

HEAVY MACHINERY, 

REOUIRING FlRSlClASSWORKMANSHIPANDMWERIALS. 



POOLE-LEFFEL TURBINE 
C/. WATER-WHEELS ,A. 

^"S ON AfPL^<' 



Drop « Forging: 

In all its branches done to order. 

Send us samples to figure on. Our work is equal tothe 

best done in this country. We make a specialty 

of very intricate work. 

BAGNALL-fiOUD BLOCK CO., 

I6ii Commercial Street, - - BOSTON 




DYNAMOS 

FOR ELECTRIC LIGHTING. 

Special low prices to boom 
businesB. 
8 Ilghtie CD. 110 volt dynamo t26.J) 
10 " 16 -^ 110 " " J.'iSOO 

Other sizes, up to 75 llehts, 16 c. p. 
High grade machines. Satisfaction 

Guaranteed. Electric motors ^ to 
h. p. any voltage. Storace bat- 
teries for all purposes. BolTi Bros. 
& Co., 30-34 Market St., Chicago, 111. 



ESTABLISHED 1846. 



The most popular Scientific Paper in tlie World 

The Scientific American has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the devel- 
opment of the sciences, arts and manufact- 
ures. Each issue is embellished with nu- 
merous illustrations showing great engi- 
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi- 
tions to the navy, new guns, locomotives, 
etc. , sixteen pages each week. Many of our 
patrons have been on our subscription books 
for a period of thirty or forty years, and we 
often receive letters from old readers stat- 
ing that owing to a careful reading of the 
paper since boyhood, they owe their success 
in life more to having had the Scientific 
American aa their constant friend and com- 
panion than to any other one cause. 

The Scientific American should have a 
place in every dwelling, shop, ofBce, school 
or library. Workmen, foremen, engineers, 
superintendents, directors, presidents, offi- 
cials, merchants, farmers, teachers, law- 
yers, physicians, clergymen — people in 
every walk and profession in life, will de- 
rive satisfaction and benefit from a regular 
reading of the Scientific American. 

As an instructor for the young it is of 
peculiar advantage. Try It.— Subscribe for 
yourself — it will bring you valuable ideas ; 
subscribe for your sons — it will make them 
manly and self-reliant ; subscribe for your 
workmen — it will please and assist their 
labor ; subscribe for your friends — it will 
be likely to give them a practical lift in life. 

A yearly subscription to the Scientific 
American is a most acceptable holiday gift 
to a son or a friend. 

new volume commences january 1st. 

Subscription Price, 

$3.00 a year, or $1.50 for six months. 

Send your address for a free speeimev 



UVDIidTlCM Binj ways, Sa; my method, t2. 
nirnUIIOIfl 100paiiebook,10c. Occult Forces, 
30c. Fr«f. Anderson, B.A.T7, Masonic Temple, Chicago 
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BivThe Advertisement Writer.k. 

should subscribe for The Inland Pbihteb. 
Its advertisementB are an object lesson in 
type compoeition. He should advertise in 
jit also, and get his name before 11,000 read- 
lera every month. Subscriptions, $2.00 per 
year; $1.00 for 6 months. The ZnUnd Prlnter 
CoiDpany,212-214 Monroe Street, Chicago; 397 
Potter Building, 38 Park Row, New York. 




I)e i$ Olell Posted 

Olbo Knows it Jill 

but such people are few. They know the most who 
study In the best way— by the method which retains In 
the mind tbe most of the matter read and studied. A 
systematic arrangement of ideas as they are Imbibed 
prevents after confusion in the brain. 

WHEREWITHAL 

is a $1 Book that educates accurately, Immediately, pro- 
gressively and permanently. It presents facts in a new 
and attractive light tbat insidiously sinks into the 
brain. It is the greatest aid to rapid and clear under- 
standing tbat the world has ever seen. It opens up new 
wonders and fresh fields of thought even to the educated 
mind. |^~ Send 2c. stamp for particulars to 

WHEREWITHAL BOOK CO., 

Bourse Building, PHILADELPHIA, PA. 



ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

T'VENI, VIDI VICI," 




SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata- 
logue— 2 cent stamp. 

8UNA11T PHOTO CO.. KOCHF.STEU, N. Y. 



LOCK UP YOUR WH^ELI 




Keep your Bicycle safe from strang- 
ers by using 
THE L.1TTL,E GEItl 

«:0MBINAT10N LOCK 

12 combinations, ^oz. weight. Price 
25 cents. Illustrated catalog of Bi- 
cycle Sundries free to dealers only. 

GEO. W. NOCK, 
148 N. Fourth St., Philadelphia, Pa. 




her linve n tone that's 
nil their own 



T U C U C Uf are the stand- 
I n C n C n ard of excel- 

DEPARTURE ^0^1"! 

II C I I Q over. Made in 16 
DCLLO different styles 
and prices. Send postal for 
booklet to THK NKW l>E- 
I'AilTURE ItUI.I.. CO., 
-.JIO North Main ntreel, 
Uriatol, Conn., U. ^. A. 



PEPPER IN SEASON 

Always fresh when you want It. 
Grind It yourself. Get our newpa> 
tented, heavy plated all metal 

PEPPER GRINDING BOX 

strong, handsome and durable. 
Aeents wanted, either sex. Write for 
full particulars. Price, 40 cents each, 
by mail, or club rates 3 for $1. Makes 
a handsome table ornament ^ inches 

high. Special rates to agents. Address 

Union Lock and Hardware Co., Box S. A., Lancaster, Pa. 




AN EXCELLENT HOLIDAY GIFT 

For old or YOUNC. 

Experimental Science 

By GEO. M. HOPKINS. 

17th Edition Kevised and Enlarged. 




840 pages, 783 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 
gestions for hours of instructive recreation. 
Send for illustrated circular and 
complete table of contents. . . . 

MUNN & CO., Publishers, 

Office of the . . . 

SCIENTIFIC AMERICAN, 
361 BROADWAY, - NEW YORK. 



THE HARTFORD, N0.2 

Has an Automatic Platen Lift 

An Automatic Switch for ribbon movement, feeding both ways 

Automatic Lever Locks 

Alignment that is positively permanent 

Compared with the Hartford, no other machine is up-to-date 

We solicit cash trade and can give such customers A GAIN OF 

50^ over what is offered by competing houses in our line 

THE HARTFORD TYPEWRITER CO., 1 Laurel St., hartford, conn. u. s. a. 




DENSMORE Model Locomotives 



"THE 

LIGHT 

RUNNING" 

Everybody knows 
how much easier itiE 
to raise a weight on 
an inclined plane 
than to lift It verti- 
cally. That's where 
the light stroke of 
the Densmore comes 
in. Our free pam- 
phlet tells the rest. 

PROM THE U. S, 
QOVERNnENT. 

Department of the Interior, 

Washington, Nov. 23, 1895. 
Densmore Typewriter Company. 

Gentlemen :— We have now in use in the Bureaus of 
this Department nearly eiKhty Densmore machines. We 
have no comidaint from the users of them; hence we 
conclude tbeyare giving entire satisfaction. Respect'y. 

(Signed) Hiram Buckingham, Custodian. 
DENSMORE TYPEWRITER CO., 316 Broadway. N. Y. 





EXCHANGE, 

li Barclay St,, New York, 
156 Adams St,, Chicago. 
38 Court Sq., Boston, 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to 50 per cent, on Typewriters 
of all makes. ty* Send for Catalogue. 



THE PORTABLE 

STRIKING BAG 

Stands in the corner when not 
In use. Will not destroy plaster. 
The most effective and beneficial 
exercise. Can be used by man, 
woman, or child. Small, effective, 
durable. Rapid in its return. 
Send for illustrated catalogue free. 

HAWTHORNE & SHEBLE, 
Public Ledger Building, 

PHILADELPHIA, PA. 




Complete sets of castings for Building Latest De- 
signs Express Locomotives, N. T. Central Pattern. 
QQQ 9^ Send 2 stamps for Catalog. 

999 6. H. OLNEY. 165 Herkimer St., Brooklyn, N. 7. 



Hawkins* New Catechism of Electricity 

A PRACTICAL TREATISE 

for Engineers, Electrlciana, 
Wiremen and Amateurs. 660 
pages, 300 i 1 1 u stration a, bound 
fa leather, pocketbook form, 
eold titles and edges. Strict- 
ly " Up-to-Date." Postpaid, 
l$2.00. Theo. Auoel & Co., 
" Fifth Avenue, New York. 




DIXON'S 



Write the Smootliest and 
Last the liongest. 

American Graphite Mention Scientific American 

Pf |k| ^\ 1 1 O ^^^ send 16 cents for samples 
E Iv ^# I k w worth double the money. 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 



ALCO 




VAPOR LAUNCH. 

Rnftine and helm controlled 
from bow. Latest Improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No aan' 
gerous naphtha or gasoline used. 



lYIarlne Vapor Engine Co** Jersey Ciry. K. J. 



0NIT0Ra<«M06UL 




NO INSPECTION. BOILER.riRE.HEAT, SMOKE OR ODOR. 

^J/%VIIT/^D VAPOK ENCINCAND POWER COMPANY 

|V|UIMI I \Jt\ ciuuioiiAPiDt.MiCH. nmroiiCAniooic. 



How to Build a Home 




Those intending to build will find the very best practical BOgr- 
gestions and examples of Modem Architecture lu the handsomest 
Architectural Magazine ever published . . . 

*'The Scientific American 



Building Edition. 



»» 



Each number Is illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, tloor plans, description, cost, location, 
owners' and architects' names and addresses. Tbe illustrations 
Include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate buildini?, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 

Published Monthly. Subscriptions $2.50 a Year. Single Copies 25 Cents. 

For sale at all news Bta..ds, 



address MUNN & CO., Publlsliers, 361 Broadway, New Yorl( 



In all the many shows in 
which It has participated, 
there must be something 
the superiority claims of the 
RELIABLE INCUBATOR 
Self regulating, entirely anto- 
r matio, yon put in the esgs, the 
Reliable does the rest. ATI about 
this and many things of value to 
the poultry man in our new book. Send 10 ote. forit. 




I LIFE PRODUCERS 

THE SUCCESSFUL INCUBATORS, 

IIFE PRESERVERS 

} THE SUCCESSFUL BROODERS. 
All abont them Inoarcatalosne. 

Sent for 6 cents. 

BES MOINES INCUBATOR CO., Box 75, DES MOINES. lA. 






jPi MONITOR INCUBATOR 

SfT^^II Illustrated Catalo^e for stamn. 

iV VI a«4aluiIBIploasAwmnlMlattli<iWorId>iFaIa 
1 •• A. r.Wn,LIAMB. (51 Race St. Bristol. Ct 



HW FABER 

Maniifnctory Kutaltllsheil 1761. 
LBA.D PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WKfTING SLATES. STEEL PENS, GK)LD 
PENS. INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

ITIanufactory Established 1701. 



1?±^G_ Xjlfe of a* ZZox-se 

often depends on itssho^ng. Ordin- 
ary shoes give no firm foothold to 
the animafand therefore do not pre- 
vent it from falling. This danger la 
averted by the "SURE STEP" 
HOUKE SHOE which consists of 
a steel steleton with a hard rubber 
tread which positively prevents 
slipping on any surface In any 
weather. Thousands now In satis- 
factory use. Price $2.00 per set.' 
^^ Free circulars from 
FRED'K W. HAHN, 358 Grand Street. New York City. 




Watchman^a Improved Time Detector 
with 12 or 24 Keys, with 
Bal'ety Lock attach- 
ment. Patented 
187o-6-7. Myinven- 
tions, and will sue 
all coDcerns selling 
or using the Safety 
Lock tittachment. 
according to De- 
cision of Circuit 
Court of U. S. for 
S. D. of N. T. 

Send for circulars to 

B, IMHAUSER. 206 Broadway, New York. P. O. Box 2875. 




HEADQUARTERS FOR ELECTRIC &.PORTABLE 

WATCHMAN'S CLOCKS 

E.0.HAUSBURC,4I MAIDEN LANE,N.Y. 



We manufacture the "Pathlight" and "Scorcher'* 
bicycle lamps and other bicycle sundries. We have a 
snug little plant and every facility for stamping, nickel- 
plating, and finishing small metal bicycle novelties in 
first-class style. For estimates, address The Place & 
Terry Mfg. Co., 247 Centre Street, New York. 
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Housaitd 

Color 
Combinations for 

Rainted Houses 

PATTON'S HOUSE PAINTING MODEL shovtrs 
just ihoW your house wouM look if painted any 
one -of ao,ooo artistic combinations of colors. 
Designed and made only for the manufacturers 
of PATTON'S Pure Liquid PAINTS. May be 
had free of our agents, or sent postpaid upon 
receipt of lo cts. **How to Increase the Size 
of Your House With Paint*' mailed free. 
JAS. B. PATTON CO., MUwaukee, Wis., U. B, A. 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAL MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

r Send for late CataUxpit -C" Branches: Chioaqo— Nbw Tobk. 



A 



WCHE. S DEAD 



To bl* own InterMt. who dealt in Aims and Ammunirioii. or who ahootia Rifle 
Puiol, or Shot Oim. uid fau not a copj oi ID£aL HAND UUOE, No. 7. A. 
lOU papi of toUd intomuKion. Just out. (Mention S«iennfie AmerioUt.) BX 
ALIVE and Mnd fbr on« FKEfi to all oountri e>. Send (tampi ftti poitan. 
11»EAL MFG. CO., Drawer A. New liaveii, €t.. L', 8. A* 



ICE 



lU A CHINES, Corliss Eneliies, Brewer., 
and Bottlsra* Machinery. The Tilteb 
Hfo. Co., 89S Clinton Street, Milwaukee, Wis. 



r?jTTtnfl>-ANTERNS WANTED 

lUliV.lI'lHABBACH & Ca 809 Fill 



HRB rM SHU 

lARBACH & CO. 809 Filbert SLPJaSbK 



RELIABLE MAN TO HANDLE AGENTS FOR 
telephone tablet and Bpeclaltles. Pays $5,000 a year. 
Incl OBe stamp. Victory Mfg. Company, Cleveland, O. 



DEAF 



NESS & HEAD NOISES CURED. 

Our IN VlSIBl^ TUB£ Cuabioua help when all elM f^ 

FREE 



aBglaaiMhclpejM. NOPAIN. Wblipen beard. 
•mdltr.IllMOXCo.. 85SB>wa7t H. Y.. for Book and Proo& 



tf^fS AAA We offer casb for simple ideas, patented 
•P*^*'^'*' or not. Send 10 cents to cover postage 
and expense, and we will send plan and particulars. 
H. H. FRANKLIN MFG. CO., Syracuse, N. Y. 




HBVELTIEBa.ETC. HtW tOBg Bttwqt WOtW» lOfl mUMU I 



U# A M T E n I^atent rights to manufacture 
»w #*l^ I K ft^ where large factory buildings 
with extensive woodworking machinery can be util- 
ized. Address: P.O. Box 50^ Decatur, Illinois. 






TORNADO TOP ^^osTb^^^b^d^^ 

Brass. Nickel-Plated. No Strings or 

Springs. Cbanees color while golng.Bend 

for circular or i5c. in stamps for sample. 

Aaentiwanttd. John Goodrloh, Detroit,Mioh 



X Ray Apparatus 



B . V . BAILLARD, 106 Liberty Street, N . T 



TANK LUGS 



and HOOP LOCKS 

The Dickey Mfg. Co. 
Racihe, Wis. 




WOODEN TANKS. 

For Raihroads-Mlllsand Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanlcs a specialty. 

W. E. CAI.IIWEl.l, CO.. 

217 E. Main Btreet, LouisTllle. Ky. 



FA D Q A I E ^ valuable Patent on 
^^ »» O #* t t ■ Fire Escape. May be 
readily applied to any building, is .safe and sure 
In operation. State rigbts for sale, or the entire 
patent. For terms and particulars, address JOS. 
CI.ABRON, 13 Todd Street, l.exinEton, Ky. 






UNCLE SAM ,, 

wants brightmentofillposulonB *| 
under the government. CIVIL 
SERVICE EXAMINATIONSare 
soon to be held in every State. More 
tha n 6,000 appointments will be made ^ 

this year. Information about Postals.Cus- 

toms, Internal Revenue, Railway Mail, Departmental 
and other positions, salaries, dates and places of exami- 
nations, etc.,/rccif you mention Scientific American. 
NATIOAAL CORRESPONDEME INSTITUTE, WASUIIfCITON, D. C. 





as seen through the WONDER-TUBE 

X-Kay effects shown without 
Electricity or Crookes Tube. 

Rainbow colors at night. No mirrors 
nsed. Price of Tube, 10 eta. by mail. 
Wonder.Tube Co., 925 F St.,WulilngtoB,D.C. 



arborundum: 



, _„,,_,a»WN. Emery and 

_ >.. 'OWD£R,.SubsTITUTE. Jn FLOURr 

JOWDERrCRYSTALrWHEELrSUBAHONEFORM. 



Twelfth BdiHon Now Ready. 



THE SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 

Receipts, Notes and Queries 

12,500 RECEIPTS. 708 PAGES. 

PrIce.SS.OO In Cloth; $6.00 In Sheep; $6.60 In Halt 

Morocco, Postpaid. 
fH IS great 
* work has now 
been on tiie mar- 
ket for nearly 
six years, and 
thedemand forit 
has been so great 
that twelve edi- 
tions have been 
called for. 

It is entirely 
distinctfromtbe 
ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may 
be regarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the information given being of the highest 
value, arranged and condensed in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating to formu!iie used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective call- 
ings. Those who are in search of independent 
business or employment, relating to the home 
manufacture of salable articles, will find in it 
hundreds of most excellent suggestions. 

f^' Send for descrivtive eirctdar. 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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OUDINARY RATEiS, 
Inside Pave, each insertion - -7*S cents a line 
Uack Pufre. each insertion ---- 91.00 aline 

tWFor some classes of AdA)ertisementSt Special <md 
Higher rates are required. 

The above are cbarseB per agate line— about elfcbt 
words per line. This notice shows the width of the line, 
and is set in agate type. EntrravlDgs may head adver- 
tisements at the same rate per agate line, by measnre- 
luent. as the letter press. Advertisements must be 
received at Publication OfBoe as early as Thursday 
morning to appear In the following week's Issue. 



t riDune « gicyck 



Tested and True. 




Tbe Eaaleat BnniiinE Wheel In the World. 

1^ Send tor Catalogue, 

THE BLACK MF6. CO., ERIE, PA. 



The New Cold -Forged Screws 

HADE OITLT ST 

AMERICAN SCREW CO. 

tW Send for Samtile. 

PataBt.dlf.TlO, JnlTlB, "ST; Ort.n, "M; Au.lBt Oei.Sl.'QO; 
Apia 7. If.7 IX, tl; JbIj 19, >». 

Factobies: Providence, R. I. Leeds, Eng- 
land. Hamilton, Ont. 
agencies : 
New York, 91 Cbambeis St. Cbicaso, 19 Lake St. 
Baltimore, 14 W. uerman St. San FranclBCO, 23 Davis St. 
Philadelphia, 518 Commerce St. Boston, 36 Pearl St. 






**"™ «)RriNETOqiSiHmRYSHop. 



"^•^ C.B JBESLY& CO: 



CATALOGUE 
'ANOiWCNCT. 



CHICAQO. ILL.U.S.A.- 



CAREFUL AND ACCURATE TESTS ON ACTUAL 
BOILER DUTY ARE APPLIED TO EVERY 




Automatic 



iBJedor^ 



And It must work to a Prescribed Standard. This la the 
reason It i« so thoroughly reliable. It receives tlie 
hearty endorsement of every steam user vrho 
has tried it. SJtock Injectors hnve range 'iiO 
lbs. to 150 lbs. steam. Special Injectors work 
up to i230 lbs* steam, t^" Catalog on application. 

PENBERTHY INJECTOR CO. 
116 S^ENTH Street, Detroit, Mich. 

Largest Injector Manufacturers In the World. 



' CtY METAL .xCEP'GcTLOTHVrniR^SIsH. 

THE ENTIRE. KNirE. IS BIT 1-& INCH IN THICKNESS 
TWO BLADES BEST OF STEEL. 

JUST THE THING^^^^HE. VEST POCKET.g^ „;j,u 5 1 00. 

CHANDLER & BARBER %1^\^'^'r^' 



Est*d GImmm • Brooke, Moulds, Expert Making New 
1863. DiaSS 9 Articles. RemoTed44Barcla78t.,N.T. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns 
Letters-Patent No. 463,569, 
granted to Emile Berliner 
November 17, 1891, for 
a combined Telegraph and 
Telephone, covering all 
forms of Microphone 
Transmitters or contact 
Telephones. 
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li)i Suit Particular People 

Li Hung Chang's friends bought 

15 "DdUdberty Uisible" « « 

aps Ton Merer Saw One I ^ ^Utl^lUl^lt^t^^ 

It costs bnt Little to do so. ^ V J J'vWI ll%l V 

Every Letter is in Plain Siglit. 

The nachine WEARS WELL, 

WRITES WELL, 
Address SAVES YOU MONEY. 

THE DAUGHERTY TYPEWRITER CO., 



P. O. Box 25 KlTTANNING, PA. 



HALF A CENTOBY OF CYCLES.— AN 

iDterestine history of the cycle from Its origin up to the 
present time. Tbe Hrst cranb-drireo bicycle. The 
'• bnne-sb.iber " and Its succesbors. The tricycle. The 
modern wheel. Cycle buildine a science. Points of im- 
provement. The Dneamatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in Scientifjo Ahkri- 
CAN SUPPiiEHENT, No. IOI>^. PricelO cents. To be 
had at this office and from all newsdealers. 



TUBULAR 
DRIVING LAMP. 



IT Is the only perfect one. 
IT win not blow or Jar out 
IT gives a clear, white light 
IT IS like an engine head- 



. liKht. 

„^ aiph 

ahead from 200 to 3C0 ft. 



IT throws the light straight 





IT bums kerosene, 

Send for book (free). 
R. E. DIETZ CO., 60 Lalght Street, New York. 
Mention this paper and get special i 
-ESTABLISHED 1840. 



et, New York, v 
:ial discount. W 




Small motors for HIT Purpous 

Prices from SI to Sift. 

The Best Manufactured. No. 1 Motor and 

Battery Outfit complete, price 11 N os. 4, 

&&nd6Motoi-8haveaDrum Armature 

X RAY OUTFIT, SIS. complete. 

X Ray Book, 25c., cloth 50c. 

^F~ Send stamp for new Circular 

and Price List. 
IIOSTON iVIOTOR CO., 

Bo»tou, IHasst U> i^. A. 




PHOTOGRAPHIC 
SIMPLICITY 



Is embodied in the Pocket Kodak. 

EASTMAN KODAK CO. 

Rochester, N.Y. 



Booklet free at agencies 
or 6y mail. 




M 5 Price 



Blcvdnt WMcbM Omu, Bngglei HnroMt, 
8«Wui« MuhlDMOTBU*. FluiM S«fe.,Tooli 
Scale, of !ill T.rletlM »d 1000 other vtlclM 
Liitafree Chioaso Scali Co . Chicago ill. 
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SIWIMLER-EXPIOSIGT^S 

J-A-AunN'PRisiiinrr VD'niUKUil-VtainiEsiDiHr 
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Nickel 5ilver 
Watches 

We are casing all sizes of movements in. this 
new metaL It takes a better finish and is more 
enduring than sterling. 

It supersed£s tlie old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 

the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 

Tbe Waterbury Watch Co. 

WATERBURY, CONN. 



IFSSOP'S STEEL^^B^/r 

Vjl-^ FOR TOOLS, SAWS ETC. 

WM JESSOP A SONS L" 91 JOHN ST. NtW YORK 







The Van Norman • 

Universal Bench Lathe. 




A Lathe, Millinfi Machine, 
Pcrew Gutter and Universal 
Grinder in one tool. The 
best tool made for all kinds 
nf small wnrh. Made by 
Waltham Watch Tool Co., 

S PRIN GFIELD. MASS. 
fg-^Sand /or Catalogue^ 



A Great Mining Triumph 

Capt. J. R. DeLamar, of New York City, is one of the largest owners and workers of Gold 
Mines in the world. After the most careful investigation he purchased in August, 1895, two 
Griffin Mills, and his report is so remarkable as to demand the careful attention of every one 
interested in Gold Mining. We give it in his own words. 

New^ York Tan 9 IRdfi 
BRAnLBT PULVERIZER CO. Gentlemen:— The two Griffln Mills have been In operation now for'90 days on the 
hardest rock, with the exception of corundum, that I have ever met during my mining life. They have taken the rock direct 
from the breaker, and tbey average about 20 tons to each machine. 40 mesh fine, without elevating or bolting We simply put 
an mesh screen around the Griffin Mill, and the stuff comes out 40 mesh fine or over, which mukes it an excellent pulp for 
leaching b7 cyanide or chlorlnatlon ; therefore we have concluded to order lO more Griffin Mills. We have tried hlgh- 
Bpeed rolls and dry stamps, and after looklnfz Into the Huntln ton Dry Pulverizer, the Narod Pulverizer, the Stedman 
Pulverizer, the Frlsbie Lucop, the Cook, and various other dry pulverizers, unhesitatingly recommend your Qriffln Mill 
to any one. Toura truly, (Signed) J. R. DeLAMAEI. 

HOW 10 GRIFFIN MILLS work. 

DeLAMAR'S NEVADA GOLD MINING CO., 

. Salt LAKE City, Utah, Nov. 24, 1896. 

BRADLEY PULVERIZER CO. Qentlemm-.-lu answer to your Inquiry as to what the "Grlffln Mill" is doing at our 
DeLamar Mill, DeLamar, Nevada, we beg to state that we often run SlOtons per day with lOof your mills in operation, and on 
one occasion these 10 mills produced 406 tons in one day. I have no hesitancy In stating that they will regularly produce at 
least 80 tons per day each on our ore, which is extremely and unusually hard. 

Yours very truly, H. A. COHEN, Omeral Manager. 

These strong letters coming from such representative men are conclusive evidence that 
we are right in claiming that the " Griffin Mill " will produce a larger amount of finer pulp 
at less cost than any other stamp or pulverizer made. 

Let us send vou a free copy of our Illustrated pamphlet, which will tell you all 
about the Mill and bring to you other evidence of Ita great achievements. 

BRADLEY PULVERIZER CO.,92StateSt.,Boston,Mass. 



IGHTY ^, UtEASURE 
'aRINE lil'J lARTICIPATlNG 
--- •■" "-.LRSONS AN" 



GRAND RAPIDS "'ch GAS [NGXYACHT C0.98 FRONT 5T. 



THE . . . 
CHARTER 




GASOLINE ENGINE 

is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 

Full pWUadars by addressing 
CHARTER GAS ENGINE CO. 

Box 148, Sterling, III. 



The Long-Sought-For Found at Last 

An liiPuifiB With BvEBT TUBXt of ths Orahts. 
Thfl HIckt Compound CyllndM 
Gas and Gasoline Engine.' 

TheBnglneof tbe fu- ,^ 
ture. This engine will 
run steadily and rsllfttdy 
as the best automatic 
steam engine, and much 
better than theordiamy 
slufcle cylinder. Catalog 
free. Frontier IrOn 
Works* 601 ATW.ATSB 

St., Detroit, Mich. 




POWER? POWER?? POWER!!! 



Fifty per cent. Increase at 
no additional Qxpense. 

Victor Vapor Engine. 

Emphaticdly the Twentletii 
Century Gas E)nglne. 

Send «tamp for catalogue **A** 
BeUable agents wanted. 
THONIAS KANE & CO. 

8A-06 Wabash Ave.. Chicago. 







This beats WlDd, Steam, or Horse 

Power, we offer the 
WEB!STER ^ actual horsepower 

GAS ENGINE 

for !iK1 ."SO. less 10% discount for cash. 
Built on InterchanseaMe plan. Built 
of beet material Made in lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight mi pounds. 
Ma de f or Gas or Gasoime. 

^^ Write for Special Catalogue. 

WEBSTER MT'G CO., 

1074 West 15th Street. CHICAGO. 



THE IMPROVED 8A8 EN6INE. 

Two cylinders In one casting. 
Occupies lese space and weighs 
lesB for its power than any engine 
made. Can be used wherever pow- 
er 1b required. Ellther sta- 
Uona^T or marine. No fire. 
NoheA5 Moamoke. Noll- 
censed engineer reqnlred. 

^~ Send for catalogue. 
SINTZ GAS ENGINE CO., 
Grand Rapidst 
Mich., U. a. A. 




New Occasions sk^^opy£^ JS^av^ro'lo 



POWER FRon gasoline? j^ yes. 

■-<*V. it>B Very Economical, Simple. Sate and Reliable, and 

Weber OatolineEn^tnet rur^re no en^tn^^. Hi» taiary goe» in yovr pocket. 

WEBER GAS « GASOLINE ENGINE CO., IMS SouUnpat Bouietard, KANSAS CITY, HO. 




GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
foal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
ItoMH. P., actual. 
The 8piingfleld 

GiiH Engine Co.. 
21 W. Washington St. 
Springfield, O. 




a 



WOLVERINE" 8AS AN°eASOLINE 

FNRINEQ STATIONARY 
CnDinCo, and MARINE. 

The" Wo]verine"is the only re- 
versible Marine Gas Engine on 
tbe market. It Is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
lutely safe. Manufact'dby 

MOLVERINE MOTOR WORKS, 

. IS Uurnii street, 
CRAND RAPIDS, MICH. 




PRIE8TMAN SAFETY OIL ENGINE 

"A thoroiighly sitccessfvl commercial En- 
gine vising a Safe CHI."— Franklin Institute ^ 

No Extra Insurance, No , 
Steam, No Gas. No Gasoline. £ 
Reliable, Sate, Economical. 1 
and Convenient. Chosen by ' 
Nine Governments. Used for 
nearly every purpose. 
PKIESTMAN & CO..Incorp'd, 
.130 Konrsf llldg., PHILADELPHIA. 




PlRINTING^c^SiC 
«^ir^>^- OUT F I TO 

60LDJNG & CO., 1 79 Ft. Hill Sq, , Boston. Mass. 

PRXNTING IPTKS 

The ScrENTiFic AHBBICAN IS printed with CHA8. 
BNED JOHNSON & CO.'S INK, Tenth and Lombard 
Sta., Philadelphia, and 47 Rose St., opp. Daane, New York 
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